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OBJECT: 



The object of this report Is to present a simple, rational 
Mthod for determiniag the Tslae of design loads to be used for 
airplane horizontal tail sorfaces and fuselage tall struetures. 

IBTRODtJCTIoar ; 

Inrestlgation establishes the faot that the design leads 
sought, must be determined from two distinct oonditlone of flight. 
The basic assumptions made are: 

(1) That the dire condition at terminal reloclty, or at some 
limiting Yelooity, depending upon the type and service expected 
of the aircraft, will design the front spar of the horizontal 
stabilizer. 

(2) That the abrupt pull-up condition from some limiting 
velocity, depending upon the type and service expected of the air- 
ciraft, will design the rear spar of the horizontal stabilizer and 
the elevator. 

These assumptions are ooneluslvely borne out by an examination 
of the pressure distribution tests conducted by the H.A.C. . , upon 
the tail surfaces of the ?6C-4 and PW-9 airplanes. 

More speeifically then, to arrive at a successful accomplish- 
ment of this investigation, the following determinations must 
be made: 

(1) A reasonably simple and rational expression that will give 
the tetal normal tail load upon the horizontal surfaces at the 
particular limiting diving speed specified for the type. 
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iBUotin ,9lqmia » iaaaeiq oi si d'xoq*? eldtf lo ^ot^cfo tilT 
iol i^08D »tf oi bLmqI aaisal) lo ovlmr adt s^Iaimratalt nal lod^em 
• Bstci)^oi}*xtfa IJsi a^Bleaul £a« «»o£l7UB IIb^ Is^aoslroti oaBlqiJtB 

; »01T0TOQflTlI 

osiaaJl) aiitf itoal adtf eaxloilcfA^Ba aol^ Bai^seTal 

•tfiislll lo aaoliitaoo ionlimib ow^ moil toalmiaiab ad taum ,td;^oa 

:arcM atas aMoISqmjaaaa olaad biIT 
•acB VLo ,iiiioo£ar laaiaiai iB aol^i^aoa arlb add iadT (!) 
badoaqxa aolTxaa baa aq\d add aoqv aaifiaaqat ,x^1ooIot 

Xs^noxi^oil Bd4 lo taqa daoil add o^^Ibb^ lllw ^dlanyila add la 

,rasilldada 

2 ialdtai.L bqob acX^lIiaoo qxi>IIx;q ^qxr^ifB Bii# ^«dT (S) 

-*x2ii Slid lo bad oaqxa boIy^bb baa sq\;f add aoqu sBif^dBqBl) ,x^-toolBT 
ta« *zBslIicfB;tB iBitaosXdoxl ed4 lo naqs <x«B 7 odl os^iBBJb Iliw .tflaio 

.*xed«TeIa 

noitfsaiaBxe na dao Birxod axa snolif qaixiBBs BBBdT 

aaqD bi 1^ \d £B^Gol)fleio adaad aoldudlndalb •'xjacBstcq ed^ lo 

.aanalqilB 6-ir <I l>nB ^oOd*? «d;f lo seoalaoe Xi«d add 
-dalXqsesoB XulBBoooaB a da arlnia cd ,aadd tXXsoilXBBqs aixaH 

daum aaold aaliaiadab s^ivoXXol *d^ .aoX^fa^i^BBTai sid^ lo daaa 

:abtm ad 

•▼Is XXiw ^fid^ nolBBStcqxe laacldtn baa •XqailB A (X) 

•d^ da ••oal'XDB Xatfaesi*xcd ed;) noqA baoL Llad Laanca ladod add 
• •qV ^ol l>0iliO9qB teeqs naXitoi^ttAq 
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(2) A distrlbatlon of the aeraal tali load foand la (1), 
in each a manner aa to impose a oritioal loading on the front 
spar of the horizontal stabilizer. 

(3) A reasonably simple and rational expression, that will 
glTO the total normal tail load npon the horizontal sarfaees for 
the abrupt pall>ap oondition, at a partioalar liaitlns diTing 
speed for the type, from which the abinipt poll«ap shall be exe> 
eated. 

(4) A distribution of the total normal tail load found in (3), 
in suoh a manner as to impose a oritleal loading upon the rear 
spar of the horizontal stabilizer. 

A speoial effort has been made in the compilation of this 
report, to include all pertinent calculations and references, 
in order that the results attained may be substantiated by the 
material to be found within its oorers. These data and compara- 
tive calculations are contained in the ** APFEHSIX'^. 

DIJCTTSSIOH ; 

Dive Condition ; For the purpose of determining the total 
normal tail load, oaloulations were first made upon the F6C-4 
airplane by the method set forth in A.P.M. 1061. A limited amount 
of basio data necessary to the determination of the normal tail 
load were available. In point, stagger, relative wing effioieney, 
and equivalent monoplane aspect ratio had to be determined. The 
calculation of the tail load was, therefore, extended somewhat 
for this airplane. But granting this extension, the Impression 
received was to the effect that the determination of the normal 



,(I) nl Jbanol ££oX liai learca 9 tii lo aoX^AdlTdclX) a (S) 
duorcl arid co galfisol ImoHIto b dseqml od •« oceacfim & dsDi al 

»i9slLldBiB iBiaosltcA eritf lo rc£q« 
Iliw d«dd ,flol«B9<XQxe £ci£ olqffiie xLABaoBBtn A (S) 

•xol seoBlaxiB X£daosl*xod «d^ coqxi £fioX XI ad Xmrcoa Xsdod «dd eTlis 
^alrlb snXdXslX ‘xsXxjoidvaq « da ,floXdXd)aoo qr-XXaq dqurcds add 
- 8 X 9 8d XXeds qii-XXxiq dqincda add doXdw aotcl t^qx^ add n;ol Iiaaqs 

•dedxia 

, (fi) ni jmiiol £aoX XXfid Xacnoa Xadcd add lo AoldxidiidsXf) A (^) 

1 BBT add naqii s^^*oX XaaXdXio £ esoq^X od bb naaaea a doBi aX 

•tcasXXXdfide X£daosX<xod add la ttaqs 

eXdd lo aoXdaXXqffico add nX aJ^asi naed s&d d^olla XaXoaqa A 
,88aaan:ale? ba» enoXdfiXxioXfio dnanXdtcaq XXfi BbnLoal od «d*xoqa*x 
add ^adaXdasdsdBe ad xm ^anXadda sdXnaan: add dadd ia£>io oX 
-aaaqmoo £na ad ad aaadT .CTaToo sdX alAiim dnaol ad od Xairzadaa 
. ” add aX XtanXadaoo aia anoXdaXxjoXao avXd 

; 1I0I8cU0Liq 

Xadod add j^eXfiXmadad lo aaoq'Xiiq add rto^ ; coXdXdaaD aYXg 
d-Dd^ add floqxi adam danXl aiaw actcXdaXBoXao ,daoX XXad Xfionea 
dnacoBia dedXfflXX A .XdOX .Kl.G.A nX dd^ol daa deddaa add \d anaXqnXa 
XXfid Xaonoa add lo ooXdficXarxadad add od x*XAa8aaaa adad aXsad lo 
«^oaaXoXlla ^aiw aTXdaXart .aas^fida .dnXoq qI .oXdaXXaTa a^aw daoX 
adT •danXaxadad ad od dad oXda*x doaqaa aaaXqoaon daaXaTXopa daa 
dfidwamoe dadaedxa taaolaiedd ^eaw dacX XXad add lo aoXdaXaoXaa 
noXaeaaqfflX add .noXaaadxa aXdd saXdaais .anaXqaia aXdd <xol 
Xac^on arid lo aoXdaaXtBiadad add dadd doalla add od aaw daTXaoa*x 
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tall load by the method of a.S.M* 1061, teas exceedingly laborloas* 

And haring in mind the epeolfle purpose of this Inreatlgatlon, 
to wlt,~ to attain the desired results by simple and rational nethode, 
the l&restigatlon naturally proceeded to the study of means by which 
sueh simplification oould be brought about. 

The If.A.C.A. Report Ko. 307 "Pressure Distribution orer Tail 
Surfaces of F6C-4 Airplane", specified neither the test weight of 
the airplane , nor the C.G. location. Zn order to make a precise 
comparison between calculated tail loads and loads obtained as the 
result of actual flight tests, the tail load calculations for the 
F6C«4 airplane were repeated. The gross weight and C.O. location 
for the first set of calculations, were assumed to be those correspond- 
ing to the fully loaded condition. In an indirect manner later in- 
formation was reoelTsd , which indicated that an airplane with a 
gross weight and C.G. location different from that of the fully 
loaded airplane, had been used in the M.A.C.A. tests, and thsse 
ralues were employed in the second set of oalculations on the 760*4. 

It was the comparison of the results obtained in these two sets 
of oaloulatlohs, that shed light upon a possible slmpllfioation of 
the tail load formula glren in a.D.K. 1061. The results indicated 
that near'sero lift’ for the airplane, the Talues of Kjj agreed 

almost absolutely, for the two 0.0. looatlona. 

Comparative calculations of Kj| o.g. then made for extreme 

O.G. locations, and the results plotted in Fig. tt* The curves 
showed that very wide ranges of O.G. location, effected but slight 



• exioiaodAi \X%ai£)9»ox» bm «XdCX lo »xld X<^ ^*oX XX«d 

«Xil^ lo BBoqtcDQ oXlioBQB Bd^ daXffi ol sfiXTsd bah 
,t£od#»s XBfloXitBT ta& BXqsiB x<^ t^Xiiee? £>d^ieBl> »d^ alMSia ei -,ilm otf 
doXdw xcf B0892 lo 0^ X>o£B9ociq noidBgX^BBvnX sii^ 

• ivo^is tfd^itctcd 9 d JbXooo ncidBoilXXqfflB dost 
XIbT «#T0 BOX^DdiTCtfBla BTUSSBOSC*’ VOS ,0* ^loqBfi .A.O.A.M »dT 
lo tfd^BlBw iUBt 9di ^BXlXoeqt ,”»ruiXqtiXA lo BooBlaoS 

ssXos^q A 9iam oi n«X>rxo al .noX^BooX .0.0 »d^ ‘ion , •nfiXqtciA odtf 
9d^ BA X>eaifiddo QjbAoX £sa bI>aoX XXa^ J^b^aXdoXao c9BW#»d aoBi^Aqsoo 
•dtf %ol taol^AXDoXAO l>AoX XXb^ 9d^ «8^C9d dd^XXl XsAdoB lo dXoee? 
aol^AOoX .0.0 liaA dxi;al9w eeo^s^ 9dT •btifqti ercem tBBlqrlM 
-JbBoqBsaxoo oeod^ 9 d oi J^mbabba 9n9w ,«aoltfAXju«XAO lo doe Retell sdtf nol 
«nX *x9^aX 79naAffl tfoo^iJbnX ha nl .noitfiJbnoo l>9l)coX x^Xol odJ o« 

A d^Xw onAXqttlA nm dadd £>9#A0ii!>nX doXriw , i>9TX809r[ saw noi^Aartel 
XXXaI 9d} lo dArid sortl ifnetiollXfi acXifAooX .0.0 JC>ca ddsXoiv bbo?^ 
989d^ bam «Bd89d .a. 0./.*K 9d;^ ai toeo n9«d ibAri ,9aAXqrcX8 J>9 £>a 9X 
• A-Od'^ 9dd £10 anoX^AXBoXAO lo ^9S Jbnoo98 9d9 nX doxoXqno 9 *x 9 «r baoXat 
s;f88 ow^ 889dd aX beat do Bdluae’x etiS lo noeXaaqcoo add bay dl 
lo noXdAoXlXXqMXe eXeiXesoq a noqo dd^XX Xiode di«ld ,8noXdAXAeXA» lo 
fiadBoXXioX adXxisati edT *XdCX .K.a.A al aerl^ AXamiol baoX XXad odd 
X)99tcaa lo 89 aXat add .•OAXq'xXA. add 7ol 'dlXX otcac'XAon darid 

• BcioXdAooX .0.0 oad add rtol .x-^*^^<^c8dA dscffiXa 
att97dX9 rtol eJbas nadd 9iaw jjX lo scoXd aXooXao aTXdAaaqaaO 

aavrcAO ad? • •^XX al LaddoXq BdXosaa add bam .BacXdasoX .0.0 
ddsXXa dad ibadaallo ,aoXdAooX .0.0 lo Ba^oAt aMw xxbt dadd l>awcdB 
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ehanges la the valae of 1C>{ o,g, ^ov the asaal range of C.G* 

location employed in aotaal design, the change in e.g. ^^oald be 
maoh smaller. It was then decided that the airfoil moment eoeffi- 
oient at zero lift, might well be enployed in the tail load formula , 
instead of K|| » whioh is determined only after lengthy oalou- 

lations. The agreement found to exist, by reason of using the ralue 

of % of the airfoil at zero lift, and of using Kj[ ©.g* 

airplane, upon the resulting tail load, was pronoanoed "good". 

For the F6G-4 airplane, oalculations by the method of A.D.M. 
1061, gave a tail load of 925 lbs. at 247 m.p.h., as compared with 
468 lbs. at the same speed recorded by actual pressure tests by the 
N.A.C.A. The oalculations give an average tail load of 28 lbs. per 

sqt.ft., while the average tall load by actual flight test is but 

14 lbs. per sq.ft. The oiloulated normal tall load for the dive 
condition at ter»ii»l velocity of 286 m.p.h., would be 1240 lbs., 
or 38 lbs. per sq.ft. The normal tail load at 286 m.p.h. determined 
on the basis of aotual flight test at 247 m.p.h., would be 630 lbs., 
or an average loading of but 19 lbs. per sq. ft. Since this load 
would correspond to a design oondition, it appears that either 50^ 
of the oaloulated normal tail load is borne by the fuselage, or 
that pressure tests recorded low readings. It can hardly be dis- 
puted that 38 lbs. per sq.ft, is a mors reasonable value for design 
load, than is 19 lbs. per sq.ft* for this type of aircraft. 

It is unquestionably true that a considerable part of the total 
balancing load on the tail will be borne by the fuselage. It does 
not stem likely that as much as 50)i would be so borne, however. 



.0.0 ^0 l£J3«£ 9di lol t>aA Ic 9Xiltif 9tii ai ed^aadd 

9d Mnow ,g.o fll e^nsdo »d# ,nsile»£ Xaiitfofi aX Jbexolqss ncl^ffiool 
-m »08 dnuion £ioiilJs atii i»di babloaJ^ aadi eaw ,ial£Mme liooa 
,M£j3mno1 I>bc£ £lMi aii^ ai tetolqmo sd IX«nr .dlXX otas ia daslo 

>£ 8 X £0 '\^Xao Xitniaift^e!) eX doidw , lo fiee^eoi 

9 £>Xbt adi galcxi Ic aoesetc \d .^tizo £flX)ol iaaaaar^B adT .efioX^aX 

add 7ol ,^,o J£^ ^aiau lo baa «dliX a^as t» XXol^Xa add lo )^}{ Tlo 
• *’£ 003 ” dsoauoao’xq ea« ,JbaoX Xicd ^cidXiieaz add aoqc .axxBXqrtia 
.SC. a. A io ijoridaai ad# xd BnoidBXuoXao .aaaCqzX* ^-OdX ad# no*? 
ddlw f)anfiqmoa bb ..ri.q.ffi VfS #b .tdX SS6 Ito £boX XXb# b btbs ,XdOX 
add xd edead axx}Bea*xq Xbb#ob xd XaMooe*! X)88qa atnsm add #b .edX Bdb 
laq *sdX 8S lo i)fioX XXb# a^irxavfi tiB OTi^ saoldBXcoXao adT .A.O.A.K 
dxid bX dead ddsXXl XfindoB xd I)£oX XXb# e^B’xaTB ad# aXXdw ,.dl.p8 
avXJb add rcol bso£ XXb# Xacaon baiB£eo£ei> adT .dl.pa zaq .edX b£ 
,.adX OI^SX ad b£voB ..d.q.ffi d8S la xdXooXar XaaXazad #b aoXdXXaoo 
£anXmadal> .ri.q.a 88S da btte£ £iai Xafncn adT .dl.pa tcaq .adX 8S rco 
, *adX OSd ad b£s)ow ,.d.q.a T^S da dead dd^XXl Xbb#ob lo aXead add no 
buo£ aXdd aonxe .#1 .ps tcaq .adX 8X dxid lo ^nXitaoX asarcoTa na ao 
*iaddXa dadd e^iBaqqa #X «ncXdXi>noo a^XeaX) a od XacqaaTioa Mnow 
70 .a^aXaenl add xd anaod eX XaoX XXad £mioa I>a#aXnoXaa ad# lo 
-8Xi> ad x<I^Xnad nao dl .oanXXaaa «oX XaMooaa edsad aznaaa^q dad# 
n^Xaet 7ol aa£av a£dBnoztiai azoa a aX .dl.pa naq .edX 6S dadd Xiadnq 
• dlaao^Xa lo aqx# eXdd 7ol .dl.pa aaq .adX 8X eX aadd ,X)boX 
Xadod add lo diaq eTdAnoMenco a dad# avid xXdanoXdaanpnn aX dl 
eaob dl .aafiXaanl add x^ acnod ad XXXw XXad add no bao£ snXonaXad 
•lOTawod ,annod oa ad b£aow i,OS ea dooffl ea dad# xXo3(XX neae den 
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fbe fora of tho partloalar fuse lag* aft of tha C.G. would b« a 
gorerning factor* At thla point the eonoluaion moat be drawn, to 
the effect that the actual normal tall load borne by the horlsontal 
tall area. Is at present an Indeteralnate quantity, and will remain 
aa such, until a vast amount of pressure distribution data, coTering 
both fuselage and tall surfaces on a large number of airplanes, is 
at hand. The calculated normal tall loads, therefore, will always 
be approzimate and oonservatlTe In varying degress, on various 
airplanes. Then too, the results obtained cannot possess greater 
precision than the basic airfoil data, and these are not in close 
agreement. A.D.'»^. 1061 gives a tezminal velocity of ZIZ m.p.h. 
for the Piy-9 airplane. For this same airplane, Gottingen tunnel 
data, which formed the basie for P#-9 computations, by the method 
of A. D. I!. 1061, contained in this report, gives a tenninal velocity 
of 330 m.p.h. The cisiziQum normal tail load as computed in a.B.I:!. 

1061 le 1480 lbs.; this difference in terminal velocity alone, would 
result in an increase in tail load to 1660 lbs. It appears, therefore, 
that any attempt to calculate with precision, the actual normal tail 
load upon the horizontal tail surfaces alone, is of academic interest 
only, and a fruitful source of wasted time and effort. However, if 
with a reasonable expenditure of time and effort, a value of the 
design normal tail load can be calculated, which will form a basis 
for tail surface design, it might possess some virtue. A method for 
determining the value of the design normal tail load by an approxi- 
mation to the method indicated in a.D.M. 1061, has been evolved in 



ft »d bljjow .0.0 ftil^ lo ^Ift ftgfll 98X31 7ftIx3oJ;^aBq odd lo find edl 
0 ^ ,xxwft7f) ftd ^axia acisxiloaoo tii iaioq cttii 4k .ao^Oftl salnttercs 
Ift^aosincri 8x1;} oincd LuoX lifttf Iftsicc Xxtx.*tfoft tdi 4kAi doell« 8dd 
aiftCQsrx XXXw Xixia .^tfX^aejL'p eclE^adetaX ob daes8‘xq 4» eX , B8 *xb Xiatf 
^XaftTca ,B3kt) aoi4ndi'x4Bib trvHBorq Ic ;}nx;oinB 4e»r e £14cu] .done sft 
8i .BoacXqiXft Ic aedsixm es*zfiX ft no eeftBliBs XX ad X>nB ft^AXesrl d«od 
ftXBwXft XXXw .o^olwiedX ,eX>aoX XXad Xaaaca X^ft^ftXaeXBO ftdT .X>n«d ;}ft 
BBoXncBT Qo ,8sfta;i^8l) siiX^aav sX avXXBvrxaeaco X»8 b •;} BtsXxo'xqgft od 
rB4tt9vc^ eseseoq Xcnnao LenXft^do s;tX£e8a 9d;} «ood n»dT .89aftXq*xXfi 
aeoXo ftX doQ sna saedit ban ,n4itb XXoI^Xb oXead add CBdX acXcXosig 
• d.q.Q SXS lo \tfXooX8T XfiaXfflxeX b eavXa XdCX .^..Q.A .dn»<neft<xsft 
Xdxtnxid aagcXdifoO .•fiftXqiXfi aoieft ftXiid .•xxBXqniB €-161 »iti nol 
Xod;iofi ftdd .ftxtoXdfB^^aqaioo e>f<:L moI bIbbA sd^ i^ecrxol doXdw .ft#ft£ 
\tfXooX»v XanXmad & BOYlg .iacqai sXd;) oX l)@aX£^Q 00 .XuOX.It.G.A lo 
.lX.d.A aX i)edxjq 0 ico bb I^bcX XXftd Xamioa eiantXxBffl »dl .d.q.ei OSS lo 
dXxicw .enoXa '^dXocXev Xcaiffiiod ni BonnollXX sXdX i.sdl C8M sX XSCX 
.nole*xsd# .axBoqqB ij .edX OddX ci bnol L1 b 4 al Burnsroal an at 4 loan 
II c4 Xfterxon XBodoxt add .noXElooaq ddXw odBXjJoXeo od dq£sodd« \aB dftrid 
dssiednX oXsiftXftOB lo eX .oacXfi sooiA'XBB XX ad Xx!daosX*xcd odd coqo X>ftoX 
IX .iotowoH .drxollo ban a&iXd baiejsw lo oooooa XxildXxrxl ft Xfxa ,xXbo 
odd lo ooXbv ft ,drcolla ima oaXd lo 97x.'dXXooqxo oXdanoaBoa a ddXw 
aXesd ft nicl XXXw doXdw .XiftdftXooXBO od aao bBoI XXad Xaa^ca n^Xafti) 
*xol dcddocD A .oad^iT asioa eaoaecq dd^Xa dX ,nj^Xaal> eoftl^oa XXad <xol 
-Xxciqqa na X>boX XXftd Xfc^on o;gXtaX add lo axiXav odd £fiXnXa<xedal> 
hX lieYXoYo flood 8Bd ,XdOX .W.G.i cX XodaoXXiaX X>oddoi3 arid od noXdfta 
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this report; and so far as oomparative oaloalatlone hare proceeded, 
reasonable resalts hare been secured. 

The expression for normal tail lead set forth In A.D.M. 1061 
Is as fellows: 

Honaal Tail Load»K^ x a« x C * T*” 

"5 

It is proposed that o.g. replaced by airfoil at zero lift, 
and that V be eqi^l to the maximum limiting diving speed for the 
particular type of aircraft under consideration. For the pursuit or 
fighting, attack and training types of aircraft, V will be the ter- 
minal Telocity of the airplane as giren froa the following formula; 

Y fc-d X <? 

^ B.H.? • 

The origin of thia formula ia un)cnown. Values of terminal Telocity 
for various types of aircraft have been oomputad by the above foraula, 
end also by the drag formula, X oos 90*= A.j, V^ 

Phenomenally olose agreement of values of terminal velocity, calcu- 
lated from both these foi^ulas was secured, and the comparative results 
hare been set forth in the ’'APPSJfPIJC'’ to this report on page 75 • 

The employment of the power absorbed formula for terminal velocity, 
obviates the neceasity of first determining airplane • 

For the purpose of calculating design normal tail loads, for other 
than the single seater fighter, attack and training types, limitixig 
velocities have been proposed, and have been set forth in this report 
in "RiSULTi’* . 

The use of tiie zero lift airfoil moment coefficient, ia the formula 
for normal tall load, with velocities less than terminal, is an approx- 
imation; but since at very high speeds, great changes in speed are 



,£s£s 9 oor[Q OTBii Baol^aluoXiso OTi#£tt«qsoo sc ob liafi ;^ioqd‘x eldl 

thOTiJoea ao^d or ad edlaeo^z oldsaooso^ 
IdOI .M.CI.A oi xi^^ol I)«cl Had Xesncon nol aoi889*iqxB odf 

:bwoXXo1 bb b1 

Y X 0 X X j(7l £)£oJ XlflT laaraol 

17 

,«11X 019S dm j-x XioliiB xcf X)ooaXqn ad yX iedd j&aecqotcq si *I 

arid nol XtaeqB aaiviX) j^nidxciiX axinixsm add od Xaupa ad V dsdd Jiaa 
1C dinBiaq add lo’i ,aol^aio£)l8aoo iot)ax! ilaioila lo aq\d ^eXuaid^Bq 
•7 ad add ad XXiw V tdlBiortia lo eeq^d sninis^d Ixia Xeaddfi ,sniddsil 
ifiXjDcnol ^niwcXXol add csorcl aorl^ ob eamlqile add !tc ^diooXav Xscia 

*» X xcaY jjT 

.q.II.E X xBfli X SVii 

\dl ooXeT £eclaisi lo serXEV .ni^cnXnx; eJ BXxjx*ro^ cldd Ic niglao adT 
,bXbcto 1 evodfi odd >fd Jbadx'qcco lioad avad ileioiia Ic eaqi^d ecclisr id 

d^ J.X GG BOO !w ,aXx«t£cl ®dd \d cbXb fcn* 

>xioXbo ,\diooX9Y XBaxeiaad lo oaaXBT lo dnaceart^fi aeoXa xXXsnaccaadf 
BdXxtsaa BYxdBiBqaoo odd itaa ftiomooB eaw saXamol asadd ddod co^l XadaX 
• agaq no dnoqon aidd od "XICIR^^'Lh.*' add ci ddaol daa cead avad 
,\diooXav Xaxiici*x9d id sXximol Eadacada lewoq add Ic dnaffiXoXqaia adT 
• ouBlqiiii ^ninioa adaX) dsail To xdi eeasaa add eodaiYda 
laddo tccl ,eX>coX Xied Xafiica cjiBa^ %aid aXxioXso To aacqToq add ‘xoY 
;^flidifi}iX ,aoq\d ^aialBnd Xiac XaBdda ,aadd%iT nadBaB aX^aia add nsdd 
daoqei Birid al diiol daa naad by Ad i>aa ,JbaBoqoaq aaad OYsd saidiocXaY 

al 

a£i3*,id arid al ,dnaiaiTTaoo dnancra XioTiia dTiX otces add To asx) adl 
-xo^qqa BA Bi «XBOiK*xad aadd aeaX saidiooXaY ddiw «X)soX Xiad XasncB ‘xoT 
BIB X)9oqB al aegaAdo daox^ «Bi>aaqB d^id v^oy da aoois dad ;aoliaMl 
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aoooKpanled by ali^t changes In angle of attaoic, which are accom- 
panied by correaponding small changea in , this approxima- 

tion can be Justified* 

The distribation of the noraial tall load was worked oat from 
V.A*G*A* pressure distribution data on the r6G'>4 and Fff-9 airplanes* 
and an expression for design load in lbs* per inch of run* for the 
front spar of the horizontal stabilizer has been sTolved* These 
data will be found in this report under ** RESIT LTiS**. 

Full-ap Condition : The Rhode formula for the pull-up condition has 
been examined* but since its applioation in its present state of 
dsTslopment* is limited to the fighting type of aircraft* another 
Tlewpoint was assumed* It appeared that the most severe loading on 
the horizontal tail surfaees for the pull-up condition* would be 
the arithmetic sum of the normal tail load that existed by reason 
of the dive eondltlon* at the instant moTement of elevator was begun* 
and the normal load imposed on the rear spar* by reason of the in- 
olination of the elevator at an angle of 25** This assumes no loss 
of velocity and no movement of the tail to a new angle of attack* 

Se much of the tail load as existed by reason of the dive alone* 
is ealculated in a manner similar to that described in the fore- 
going discussion on design load for front spar* For so much of the 
additional load imposed by reason of the Inclination of the elevator* 
it was assumed that the elevator is a flat plate Inclined at an 
angle of 25* to the stabilizer* The viewpoint herein taken* offers 
the simplest possible method of attack to the problem of pull-up 



-flioooA rxB iloixlw lo •Isa* ai Bti^aedo I>9la£qmcooji 

•smIxo%qq» Btd;t , yX nl ••^aedo Xlfima s^^QOQeercnoo £»Xn«q 

9d Rfio aolt 

aoil ivo b9inov bsw £fioX Xlfitf Xccnoa sd;f lo aol4jQdX*x4BXJE> edT 
yCSXifiXq^XB l)nB k-QoX odif no s^fiJb aoX^Rdi*xdsX£> 8*xiieeBt[q .A*0*A*fl 

Bdi lol ,0X17 lo dooX 79q .edX ol £bcX o;^X88l> 7ol aoic8»7qzo a& £aa 
tsedT .ibsTloYO 09«d sad aesXXXdade Xednosl^cd »dd lo zaqs docal 
• 7«i>oxi d7oqs7 Bidd nX fioool sd XXXw Mi mb 

BBd noldXXinco qxi-XXxiq tdrf 7ol bXxi«7o1 ©fiorifl «dT ; ooX;U^floO go -XX.pl 
lo BtfcdB dRd897q 8^1 oX ooXdsoXXqqB ttfX 900Xa dud ,X>9aXnaz9 09 Bd 
aeddona ,dl«707XB lo »qxd ^oidd^Xl *dd od XodXcXX sX ,«a9AqoXBT9£ 
oo soX^BoX 978T8e dsoa 9dd dadd XiaaBBqqB dl •^boldbbb saw dxiXoqvBXT 
8d BXxiov ,noXdXXuxoo qo-XXoq add 7ol bbobItxib XXad XadoosX^od add 
ooBfia^ XiadaXza dadd XiboX XX Bd Xamaco add lo ioxib oXdaaddXva add 

nxi^ad saw ^odavaXa la doaaiaToa doadBoX add da ,acXdXibaoo arXi^ add la 
-oX add lo aoaaaz 7ao7 add oo ^asoqaX £aoX Xam^oa add X>na 

SBoX oo 89ffixiBBfi sXdT • dS lo aX^OB oa da ^odaraXa add lo ooXdaoXXo 
• Jfoadda lo aX;^i3a aao b od XXad add lo doafflaToa oo Ma xdXooXaT lo 
,aoola arXX) add lo ooBatra x<^ LadBXza sa XiaoX XXad arid lo dona aS 
-97ol add oX XiadXaoaaX) dadd od zaXXaXs aaooafli a aX XiadaXooXaa aX 
add lo rioxiA os 7o*V •^aqa dooal zol XiaoX o^XsaXi ao ooXbbxiobXX) a&Xos 
zodBYaXa arid lo ooXdaoXXooX add lo aonmn x<^ XiasoqaX XiaoX Lmaolitbbm 
oa da JbaoXXooX ad aXq daXl a aX YodaraXa odd dadd Xiasmaaa aaw dX 
879llo ,oadad oXa^ad doXoqwaXr adT •aasXIXdada add od dS lo eX^oa 
qo-XXoq lo naXdo7q add od doadda lo Jboridaa eXdXaaoq daaXqaXa add 
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loads, and so far as the inreatl^tlon has proceeded, gives good 
results. It will probably be received as onsolentlflo, but seems 
to retaliate with the virtues of simplicity and good results. 

Such a formula permits of the introduction of the two most essential 
variables for the pull-up condition, viz., the elevator area and 
the speed at which the maneuver is executed, it only remains then, 
to establish limiting abrupt pull-up velocities, depending upon 
the type ef aircraft and the type of flying to which the aircraft 
may be expected to be subjected. This has been done, and these 
limiting velocities appear under the caption "KEStJLTS”, in this 
report. 

These proposed limiting velocities were plotted against lbs. 
per H.P. for a large number of airplanes, and it is interesting 
to note that distinct types grouped themselves together, along 
a continuous contour, with the exception of the training plane 
group. It is felt that a reasonable limiting velocity for that 
type should be about 160 m.p.h. It appears that limiting velocity 
for abrupt pull-up, is a function of lbs. per H.P, 

The distribution of the tail load for the pull-up eondition was 
omde in aocordanoe with R.A.C.A. pressure distribution data on the 
F6C-4 and PW-9 airplanes. Expressions for loads in lbs. per inch 
of run for both the elevator spar and the stabilizer rear spar ha vs 
been evolved, and appear in this report on Fig. Z . This is as 
far as this analysis oould be carried, since the running load on 
elevator is eupported by the elevator hinges, whioh in turn, impose 
oonoentrated loads upon the rear spar of ths horizontal stabilizer. 



fioos 88713 (Itlseociq 8£d aoltf 83 l#B 8 Tal eild «£ ifil os ba» ,e£)fioI 
8SI88C ^x]d ,olllda8leeruj 8£ £8Tl889n td x-Ccffidotcq XXlw dl •edXijea'x 
• «dXi)6rx ItooB fiflfi x^lolXqffiie lo ssjodrclT 9tU ridlw 8d«lX«d87 ot 
Xsldneeca dcom owd 8ild lo aol^ ox}I>ondnl add lo 8dl«n«q <Xx}nnol m douB 
£nfi B 91 B aodJBTtX* odd ,.s1y ,aoldll>aoo qji-XXjsq odd 7ol BoXdolaoT 
,atdd •nloffiort xXao dl .^odDOOxe el *xo7X)ea£n odd doldv do £ooqe odd 
Qoqj3 3 al£aoqo£ ^eoldlooXoT qx.**XXi}q dqmde ^nldlnlX delXdodeo od 
dlfiao*xla odd doldw cd 3 al\;Xl lo oqxd odd baa dliirtoxlo lo oq^d odd 
osodd Jbaa ,oco£ nood ead eldl .Jbodeotdiio od od Jbodoeqxo od 
olrid nl ,''STJr£S£" aoldqso odd ‘xol>aj3 xeoqqa eoldlooXoT ^nldleilX 

•d^oqox 

• odX doalssa loddoXq o*xow eoldlooXov ^aldlmlX lioooqoxq osodT 
3£ildcox8dal el dl baa ,eocaXqxlo lo aodcac o^aaX o *xol .l.H xoq 
gaoXa ,aorido3od eoTXooaodd toqjuo^s eoq^d doaldei£ dedd odoa od 
oaaXq sclnlmd odd lo aoldqooxo odd ddl« ,xjx>daoo eacimldnoo a 
dfidd xol %dl ooXoT ^aldltnlX oXdanoeaox a dadd dXol el dl .qxtcns 
XdlooXoT 3flldlolX dedd e'zaoqqa dl .d.q.m OdX dxicdo od Mxicde oq\d 

• loq .edX lo aoldoaol a el ,qx>>XXj 3 q dqaxdo nol 
esw aoldl£floo qa-XXaq odd xol £acX Xled odd lo aoldadl*xdBl£ odT 
odd ao ado£ cicldadlxdoli) oxoseoaq .A.O.A.ff ddlw ooaalxoooB nl o£en 
donl 7 oq .edX ol e£aoX xol enoleeoxqxa .eoaeXqxlo Mb 

OTBd %£qe *xfiOx xoslXldode odd £aa ifiqe aoderoXo odd ddod xol naa lo 
oe el eldT • *slt ao d*xoqox eldd at xooqqfi Mb ,£otXo70 nood 
no MoX snlnoua odd oonle ,I>o1*xxbo od liXnoe ele^XeaB oldd ea xbI 
oeoqial ,axnd nl doldw .eosnld *xodBToXo odd lodxoqqno el xodsToXe 
.xoslXldfido Xfidnoslrtod odd lo xaqe xbox odd noqit o£boX £odoidnoonoo 



9 



R«f erring to Fig* ^ , it would be sore eonseryatlTe to oonsider 
the load on the leading edge of the atabilizer equal to "w" , 

Instead of **2w^ » sinoe aaoh a distribation would impose a more 
serere load on the rear spar. RoweTor, the distribution made in 
Fig. 2. is in aooord with the aotoal distribution, given in the 
H.A.C.A. Reports for the tail surfaces of the F6C-4 and ?W>9 airplanes. 



ne^lsaoo eriieritBaoo 01cm »d J!>Jj;}cv ii « od sai Tialofi 

, n«n l££p» ivslXJto'fidt •tii lo t^L» 3oiX)it»X Slid US £fioX sdd 
ettocB M seoqaX I»Xjdow aclindli^atb a dona sooic , lo kaataal 

&l abem aoXtrdirxdsii) sdd « 7 stswoE . 7 sqb <i£si sdd so l>£oX siistss 
sdd nX asTia ,apXd£dX^lslX> Xjuidos srld ddXw Mooss cX tX *;gXf 
.stnsXqaXd Jbns sdd lo ssoalaiis XX ad sdd <xol sdaoqsH .A.O.A.E 
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DKSIGiy yORlf.g, tail loads for liltOWT 3?AR 0^ HORIZOSTAL 
STABILIZ'iiR; 



Paraait or Fighting Alrglanta ; 

Deal99 normal tail load is that imposed bj terminal relooity 
condition. 

Ifonal Tail Loads K„ x A., x C V* 

Mo * ^ t 

where, Airfoil Kjj at zero lift. 

3 Wing area. 

C “ M. A. C . 

d 3 Distance from C.G. To rudder post. 

^ t°l | ^^x ^ y 

1(275 xyjsa^x * B.H.P. 



Attack Airplanes ; 

(As above ) 

Training Airplanes ; 

(AS above) 

Cargo and Bombardment Airplanes ; 



Design normal tail load is that imposed at a limiting diving 
speed, which is determined by the character of flying required of 
the type. The proposed limiting diving speed for these types 
is 200 m.p.h. 

Ifornal Tall Load = K^^x x C x V** 

where, Vm Limiting diving speed, which is in tom equal to 
maximum allowable diving speed, plus a z«asonable 
margin of safety. A 50^ margin of safety is sug- 
gested, thereby giving an allowable diving speed 
of 152 m.p.h. 

Limiting diving speeds established at this time, should prob- 
ably be increased from time to time, as power is stepped up. 



JIAT ZLmon goiaxQ 



JAT1£CSIfiOH 2£ P.O'^ Eg/.OI 

:fl5TSIJiaAT8 



; eTU3lg*xlA igltfrial*! io 

^^lool9T XjBaiercstf zd b9»o(iEil i&Ai ml bml llmi lanoa flsXveC 

.aol^itaoo 

X 0 X X jjX fiAoI XlxT Xfunol 
• $1XX o*xes #B ||X XXoIxXa yli « 9 x»riv 

• fisxB aoXl> 

.O.A.M 0 

.^soq ’xftJbXxj'x T »0.0 coil »oas48Xg !> 

^ XBB^ j V 

• SL»H»£ X yaiti X CVS 

; 88gaXqiiA alOBif^A 
(»YOCfl 8A) 
r eongXqiiA. ^nlniaxT 
(sYoCs ea) 

; e8aaXqilA Jn»CTMatfgo£ JbflB ostO 

^alrlb ^i^XmiX b im IiseoqmX »X JbaoX XXa^ Xamxcc oaXatd 

lo b»nlvpor[ to umioefiaiio orid bmalenmdob ml dolciw ,£> 9 tq« 

saqX^ eeed^t yoI Xoftqe gaiTiJb ^aldlall bmmoqoriq trlT •mqxd mtid 

•d.q.ffi OOS ml 

V X ^ X X fisoil XXbT Xatinoll 

orf X*Bp» ansjd al ml doXriw ,£99q8 ^nlYil) V , 9 a*riw 

•XdsnocHSY B exiXq ,£«9qc salYli) aXdBwcXXB smtBlXBm 
-SJJ« >1 lo flls*XBffl O^C A ,ximtBm to nlsYBCi 

l)99q« ^iiiYlX sIdBwoXXB as ^iri^ ,Xs;^ees 

.ri.q.a SdX lo 

-doiq tlxiodc ,Miid mldd IierieiXdBdes el>99q8 galTli) saidlalj 

.qx> l:tqq«dB tX xtwoq 8 b , amid od amid coal ttSBegoai *d \Xd« 
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DSSIgN rAlL LOAP »^OR A3R7PT PtTLL-gP COgDITIOJ ; 

Dynamlo Tail Load slfornsal tall load at limiting pall-ap Telocity 

for dive eonditioA 4 down lead due to Inolioa- 
tlon of elerator, oonsidered as a flat plate 
ino lined at an angle of 25** • 

Dynanic Tail Load«(Kjj^ x A„ x ^ x ) + (.00202 x Ae * Vlin ) 



Deriration of foraula; 

The aystola appearing in ao moh of the formula as determines 
the normal tail lead due to the dire, are the same as hare been 
deseribed here to fore, for the dive condition. V^xq design 

limiting Telocity, which in turn is eq.ua! to the allowable abrupt 
pull-up Telocity, plus a reasonable margin of safety.The assign- 
ment of for any particular type, will depend upon the serrioe 

expected or the airplane. ^^^el*ra.toT area in sq..ft. 

P^0<»= *0032 X A, ^ ^IXm 

^ 25 * ^ 7 

^ 90 " 

^26"“ * .0032 X A 0 X Y^xju 

Down load due to inclination of eleTator 25*= 

.7 X .0032 X Ag X X cos 25*as. 00202 x Ag x V^xm 



Lxamplcs; 

F6C-4 Airplane : 

For this type, limiting abrupt pull-up Telocity assumed to be 

XSO QwPelle 

Dynamio Tail Load = {.00021 x 252 x 190*) 4 (.00202 x 14. 8x 190 ) 

= ( 669 + 1080 )»1749 lbs. 

ATerage loading- 1749 sa.i /sq.ft. 



:HOITICnSCO flO^ CIAOd HAT ?[OI£Sa 

\^iooI»T QJ7-IIXJQ ^ai^ifiil iB bBcl £lst latoroK i^«oJ Ii«T ol«isax<I 
•calXool oi 9jub b»oI awob » acl^lbaoo 9 Tlb lel 
»tfiiXq ^sXl A s« £>Artel)i «£ioo ,<xe^BT»X» lo aoi^ 

• CS lo sX^HA aA ^A i^talXsaX 

( gjll'V * 3C SOSCO.) - ( X 2 X X yX) IJAOJ XXbT olfflAnxa 

:AXi)finoT le aoi^ATlrcAQ 

••aicTTd^aJ!) aa aXastccI arid lo iiojsa oa aX saliAaqqA aXo(iQ\B arlT 
flasd ay Ad a a aoiAa add area ^trlb add od 9XJb bm£ XlAd XAoaaa add 
n^iael) add al •RoXdXi>aoo aril> add lol^aaoloda^ad Aadiiaaal) 

dqaadA aXCfAwaXXa aBd od Xaupa aX and al rioXdvr ,xdXooXay ;^XdXaXX 
-aaXBBA adT.\dalAe lo aX^aBm aXdAaoaAai; a arXq ,xdXooXay qj3-XXx>q 
aoXvtiaa add aaqa X>aeqaX) XXXir «aq'^d aaXaoXd'XAq x^a ncl daaa 

• dl.ps nX AaaA lodeTaXa ^ . .aaaXqiXA add lo Jbadoaqxa 

nXX^ a^ * 

V 

ffllX^ X ^A X S5C0. X V. 5S^ 
dS TodayaXa lo aoXdaaXXocX od aai) taoX a«od 

* »A X SOSCO. es aoa x gj^x^ ^ ©A x S£00. x V. 



laaXqiBAxS 
l aaAXqiX/. >»CdT 

oof od X>aaiaeeA x^XocXay qa-XXaq dqaitfA ;^nXdXaXX laqxd aXrid *io^ 

•d.q.Q 09 X 

( oex x8,>x X sosoo.) - ( cex X ses x t xscco.) x>aoj xxat ax«Aaxa 



.adX mx ( 080 X - 8 dd ) 



.dl.ps X.Gd 



iili 



SflXX>AoX asAnaTA 
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DBiSIGH TAIL LOADS FOR ABRUPT HTLL-UP COBDITIOW; 



F<f~9 Airplane; 

AS is ths ease sf ths F0C*>4 oaloalstlon, limiting abrupt 
pull-up vslooltj assumsd to bs 190 re.p.h. 

Dyaanlo Tall Loads (.00020 x ^ x 240. ?6 x 190*’) 4-(.00202x 9.9x 190*’) 

17773 

= ( 580 + 722 ) = 1202 lbs. 



ATorage loadings 1302 * 

30 . 3 



43.0 i / oq.*ft. 



A-3 Airplane; 

For this type, limiting abrupt pull-up Tclooity assumed ts be 
160 m.p.h. 

Dyaaais Tail Loads (.00021 x x 353 x 160*’)+( .00E02x 19.91x 160*') 

s( 610 4- 1030 )» 1640 lbs. 

Arerage loading- 34 ♦ 7 / / aq,.ft. 

B~2 Airplane ; 

For this type, limiting pull-up velocity assuraed to be 120 m.p.h. 
Dynemio Tail Xeads( .000246 x . x 120**) 4^(.00202 x 49.6 x 120**) 

=( 1632 + 1442 )=2974 lbs. 

Average loadings 2974 « 20.2 lbs./ sq.ft. 

146.4 

L3-7 Airplane; 

For this type, limiting abrupt pull-up velocity assumed to be 
120 m.p.h. 

Dynamic Tail Load=( .000228 x x 1150x 120*-)+( *00202x 61. 2x 120*') 

=( 1070 + 1780 )= 2360 lbs. 

Average loadings 2||2^= 19. 7 ibs. / sq. ft. 



:K0ITIGE1CD 'iTJ-OJin T^ttJfiCA EC? 2a/ OJ JIAT gOI2Sa 



isagiq^lA €-yi 

.acXitsXxsoIao hOd’i. 9 dS Ic .'8so •di at 8A 
•xi.q.cn 09X ad od bwis^z» \diooXaT qxi-XXaq 

cex r.e.e xSOSOO.)- ( cex x dV.O>S x ^ OSOOO.) haol X1»T tta&tx\(l 

.8dX SOCX { SET - C85 ) 

\ '% O.SJK SOSX sniftfloX ®s«i©vA 

;onflXqlXA S-A 

»d 0^ l)9ini)aBs \dXooXcT qxi-XXijq dq^ida ^nX^iffiiX .eq^d sirid *xo*? 

•ri.q.oi GdX 

( odx xxe.ex xscsoo.)-( odx x see x ^ xscco.) i>«oj xxbt ©imonta 

.•dX O^dX (OSOX ^ OXd ) 

• dl.ps \ \ V,kC ©aanaTA 

; ©a£XqnlA S» 6: 

•ri.q.n OSX ad otf fianiDe** x^XooXev qia-XXxjq aliid to"? 

( OSX X d.6A X SOSOO,)- ( OSX x x d^SOOO. ) bool XX*T otmatxia 

.cdX >T6S ( SA^X . SSeX ) 

.dl.pe \.adX 5. OS ^oifixcX s^axarA 

;anflXqaXA V«£l 

ad od f)8iuae8£ x^XooXav qx)>XXxiq dqxiadfi gaXdiaiX ,aq\d eXxld lol 

• fi • q OSX 

( OSX xS.Xd xSOSOO.)-( OSX xOdXX x x 8SS0C0. ) £>aoI XlaT aXoi^xa 

.•dx oees ( C8?x - ovox ) 

.dl .p« \ .adX V.ex anifcaoX a»axaTA 

(i7¥¥l 



IS 



DSSIGN TAIL LOADS FOR ABRUPT PULL-UP COWDITIOH: 



PT-5A Airplane : 

For this typo, limltlag abrapt pall-ap reloolty aasaoed to be 
160 m.p.h. 

Dyfiaoio Tail Load = ( .00021 x^||, x 300x 160’')+( .00202x 16. 9x 160 ) 

*(407 +■ 875 )= 1282 lbs. 

Arerage loadlag* ~ 03.1 lbs. / sq.ft. 




vj 



:KOITiaKOO ^V^dJ.m T<ITJHgA fiOt ESAOI 1 1 AT KOIEM 



z anelqniA aS»T^ 

ad oi boxuzKB ^^looXav qr-IXxiq ;fqc7tfA saidlffliX ,9q\tf ao*? 

• il»q*ifl OdX 

( CdX xe.dX xSOSOO.)-( OdX xCOS x .||gX XSOCO.) t>MOl X1*T ©Ifflxaxa 

,edl S8SX ( dV6 - VO^) 

•^T.ps \ *8tfX X»6& §t|^ BoX^aoX e3«x©vA 




LIMITING pull-up" SPEED IN M.P.H. 
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Th« following reaarJcs havo been oepled direotly from A.D.M.1061 : 



In order to farther Inaare that the oonatraetlon of the tail 
aarfkees shall never be too flimsy to withstand handling, fabrio 
tension and to resist flatter at high speed, tail sarfaoes shall 
never be designed for an average loading less than the values 
given in the following table: 



Parsait 

Attach and Observation 
Cargo and Bombardment 
Training 



-> 50 lbs. / sq.ft. 

- 40 lbs. / sq.ft. 
•> 25 lbs. / sq.ft. 

- 40 lbs. / sq.ft. 



IdOX,V..G.A sioil x^^oenlb l)9iqoo c»»d 9V«d eX<xMa»a salwcXXol edT 



XX Bd 9d4 lo noXdojuadBaoo odd ercuBsiI rodSivl od *seX)7o fli 

oIndMl ,;|flXXZ)nBd £cBded^Xw od «d XX^de esoBl^ut 

XXads BBOMlnua lied ,X98qs d^Xd Xb tc«^dxiXl deXsn cd fiCB coXeced 
e»x>XBT add njudd eseX snXX>BoX o^gBaoTB db lol ^so^XboI) ed troTea 

:9Xdsd gaXweXXel arid aX ntTXs 



\ .edX Cd - 

• dl.pc \ .sdX OX^ • 
.dl.pB \ .6dX dS - 

• dl.pe \ .cdX OJ^ - 



dXxteixfl 

aoXdBTxeedo Jba« j[0B»dA 
da«aiX><XBdtao& bna o^ibO 
^alalanf 
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liaT nsle»(I lo 6odit®M fieeoqMl" • IdOI 

• "cac^Iq^TiA tot KfiBOiI 



"oasI<Xlfi jfiM ai nol^acflrt^Bld »xlT" - 00$ .m.d.A 



tS^ioqoH laoladosT sqnoO xLA axe etfxoqax .H.d.A 
(filel'i tfrl^ixf ,aal8lYld lel%9i£M gqxeO xlA £axaqaxq 

• aJLdO ,ao^%«d 

tf 

lo 80l;f8ixa^08XJBiiO oijnea^AoxaA eiiT'*- SSS .oX ^xoqtH .A.0.A«tt 
Baclitoas 3ai» £aaa ^X^caapaxl a«Tat 
• xatfauX gAXoix^aS XX»1 

•di ttrO aoltssdtttzld axxxesoxd •!!?”«> VOS .aX ^xoqafl .A.O^A.a 
•aoelxiJS XieT Xaol^xaT baa iBiaozlto'd 
ol aneXqxlA iiawtsfl ^OdX adi lo 
• "sxaTaaoeM ;fnaXolT 



no aiad Xannul* CnXW lo noJt^oaXXoO*'- XSS *oX ixoqaX .A.O.A.R 
”BnoX^oa8 gnlV l^asU i^XnoQfsoO 

Boxuaiaxd finjB BfinoJ ooattaZ XlfiT"- ^xoqaH aonoYfiA .A.O.A.l 
• ’’aofiXqxXA G- Wd no 



^xoalYfiA Xscoi^feX ^(f fiaxsqaxq oxn 8;txeqax .A.O.A.S 

• D.d ,no^s°lrlBAW , 80 l^£r; 3 noxaA xol oacf^imaaO 

.”ansXqlff ^ns lo saxd fiaonfinl"- V03 .0.1 .0*A 

.”S3Xd ansXqxlA Xflxnioiixtf8 lo nol^BalaxaSed"- $S3 .0.1.0. A 

.axeXx/oxiO nol^sBxolnl aqxoO xlA axe B^xoqcx .0.1.0. a 

.O.d ^aoi'^aldtaH ,BqxoO xlA lo laJtriO fiadBiXcfjjq 

X<S SaxAqaxq .Bxanalaad »naXqxlA xel eaolioutiaal to ^oodbaaH 
• olriO ,no^XJsd ^fiXalX tfxlslxW ,nolelYld XalxaiflX ^ax...8.U 
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CURTISS 

TAIL 



F6Q-4 FKHTIHG AlRgl^Ufii 
LOAD CO’iiPUT ATI OHS . 



OHITKDl'? ^-Dd*5 88ITflU0 



£KOITATU«25*rOO GAOJ alAT 
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BASIC DATA OE F6C«4 AIRPLAEE ; 

Gxobs Weight (W) - 
Wing Section • 

K. A.C. {C} - 

Span, upper - 
Span, lower • 

Chord, upper, (average) - 
Chord, lower, (average) - 
Gap - 

Stagger, at I.E., at fuselage - 

C.G.^ K.A.C. - 

C.G. ^.A.C* helov- 

Area of horizontal tail surfaces - 

Total wing area - 

Distance from C.G. to tail post > (d) 

Area, upper wing - 

Area, lower wing - 

Maximum speed, sea level - 

B.H.P. 435 at 1960 R.P.M. - 

Diameter of propeller - 

L. E. K.A.C. 23.6" ahead L.E.I.W. 



2796 
Clark ’T" 

58.7" 

31.5* 

26 .0» 

62.6" 

49.4" 

53.31" 

38.5" 

34 . 1 ^ 
35.75?S 
32.9 sq.ft. 
252 sq.ft. 
167.5" 

158 sq.ft. 

94 sq.ft. 
157 n.p.h. 

8.665 ft. 



Authori-^; Curtiss Aeroplane & Motor Company, Inc* 



;aHAI^filA EO AlAtt 0I8AG 



de?s 

"r- ;ti*X0 
"?.83 
»8*X5 

»o.as 

"d.sa 

•’XS458 
”8.85 
^X.i^S 
Jjar.as 
•^t.pa 8.S5 
•^^•p8 S8S 
"8.VdX 

• 05X 

• «f ps ^8 

• ri.q;.n V8X 

»tl 8dd.8 



- (V) ;fri3i9« saoiO 

- ttoi^092 aalW 
> (0) .O.A.M 

- Mqqxf ,a«q8 

- TOwoX ,a*q8 

- (©ajeieT*) ,isqqjj .fiiodO 

- ,i9woX «jbrcodO 

- qAO 

- oafiXsBi/l iM ,.3.X ie ,i9aascf2 

“ .v.A.lC ^.O.D 
**woXscf .O.A.iti^ .0*0 
• e90M‘lxi/8 £lBt Ijitao&tioti to B9 <xA 

> £91B anlw XB^oT 

(&) - i^eoq XlB^t oi .0.0 mort ^oaMiatd 

- gnlw Toqqxr ,b9iA 

- anlw TSWOX «BdlA 

-> X»v»X B9t ,jb99qe mmtxAU 

- oaex im 35^ 

- iBXXBqotq lo i9^9cib1(I 
£9edB ”d.5S .D.A«K.i*X 



«oaI «^BqraoO lo^oU A 9nisXqo'X9A selcfTuO ixtlrcdissA 






CLARK "Y" CHARACTERISTICS; 



o < 


Cl 




C © 255 & 


% 


Kx 




- 6.0 


-.060 


.0108 


-.083 -.0001536 


.00002765 


-.0002125 


- i .5 


.045 


.0107 


-.080 


.0001152 


.0000274 


-.000205 


- 3.0 


.167 


.0119 


-.078 


.0004275 


.00003045 


-.0001997 


- 1.5 


,268 


.0139 


-.078 


.0006860 


.0000356 


-.0001997 


0 


.384 


.0172 


-.070 


.0009830 


.0000440 


-.0001792 


1.5 


.501 


.0228 


-.059 


.0012820 


.00005835 


-.000151 


3.0 


• 602 


.0268 


-.073 


.001540 


.0000737 


-.000187 


6.0 


.819 


• 0464 


-.079 


.002098 


.000119 


-.0002022 


9.0 


1.034 


.0700 


-.054 


.00265 


.000179 


-.0001383 


12.0 


1.231 


.0985 


-.036 


.00315 


•000252 


-.0000922 


15.0 


1.367 


.1272 


-.077 


.00350 


.0003255 


-.000197 


18.0 


1.283 


.2108 


-.056 


.003283 


.000540 


-.0001434 


21.0 


1.081 


• 2946 


-.048 


.00277 


.000754 


-.000123 



Authority; l.A.C.A* Report Ho* 233. (High Density Tunnel Data). 
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x3l 




3^85 


0 


0 




SSISOOO,- 


advsoooo. 


352X000.- 580.- 


80X0. 


030.- 


0.3- 


sosooo.- 


^vsoooo. 


S3XX000. 


080.- 


70X0. 


ei^o. 


3. ^- 


?(??£000.- 


e^050000. 


8VS^000. 


8?0.- 


6XX0. 


73X. 


0.5- 


fesiGoo.- 


3250000. 


0383000. 


870,- 


65X0. 


83S. 


a.x- 


seviooo.- 


o^^oooo. 


0586000. 


070.- 


S7X0. 


»85. 


0 


xaxooo.- 


35830000. 


0S8SX00. 


680.- 


0SSO. 


X03. 


3.x 


V0XOOO.- 


V5V0000. 


0i*3X00. 


570.- 


68S0. 


S03. 


0.5 


ssosooo,- 


exxooo. 


aeosoo. 


670.- 


»3^0. 


6X8. 


0.3 


585X000.- 


evxooo. 


33S00. 


^30.- 


0070. 


i^SO.X 


0.6 


sseoooo.- 


S3S000. 


8X500. 


350.- 


8860. 


X5S.X 


O.SX 


V8XOOO.- 


88S5000. 


08500. 


770.- 


S7SX. 


735.x 


0.3X 


mxooo.- 


0^3000. 


58S500. 


380— 


80XS. 


S8S.X 


O.SX 


5SX000.- 


^3V000. 


VVSOO. 


8^0.- 


3^6S. 


X80.X 


O.XS 
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BETERXIJIATIOK OF CORRECTED i FOR CELLUU: 

D 



Corrected L cellule r 



^ BO del 

Xi 



+ B X 



B - 125 ( cf + cJ + Bs Cl C 






u 



AR Qodel 



A - (total wing area -t- area under fuselage) = 264.6 sq.ft. 

B s 125( 4.115^+ 6.22^ -H 2 x .53 x 4.115 x 5.22 1 ) 

( 25?7<5 T 

r 10.75 



- .gf y-tg r .1546 

Mean span - 28.75 



l^wer span - 26.0 

tipper span ’""5175' 



.825 



8 ^.53 



(Fig. 4 ) 



Authority: Page 78, Instructions for Airplane Designers, 

Bote: Area under fuselage aasucied to be that of XP3A, given in 
Air Corps Inforsation Circular Ko. 629, viz., 12.6 sq.ft. 



tanjjjso fio’^ i c. 7702?5 too *?o JioiTA«r'iia?£(i 
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r oXxrlleo il lisioaiioO 
XdJic® ^ ^ 



jjO £0 ss §0 ^0 ) esx 2 a 



Xsj^oa lA 



•) 



• ct^.ps d.^dS - (©^flXssxrl t&Jitw Jssta stire anlw Isdot) z ^ 



( -c _ ss>g X 5ix«» X S8, X s ^ss.e ^arx.» )asx ^ a 



“STFSS" 



*) 

ev.ox = 



s^ex. 



- T- gaO 

~ 2TT521 aagToB??: 



5S8. 



0*dS T asQS rowed 
T71ST ifdqirVqqV 



I •ai’5) 



5S.* 8 



,8i9naia©g tn«Xqi2A toI tnoi^oi/iienl ,8V ©a*^ liod^x/A 



al aorfa ,ASXX lo od oi AsnxraeB robnsf 3 bxA :»dofl[ 

• il.pa d.SX ,.s 1 t ,6Sd ,o* rwJjjortO aoliarsiotnl eqaoO riA 
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DKTERitI NATION OF OORR^.GTrP ~ FOR CKLIUIE ; 



Airfoil Airfoil 1 



o< Xj 







® airfoil + B X 


-6.0 


-.0001536 




1 


-4.5 


.0001152 


o 

00 

H 

• 

1 


+ (lo.76 X-. 0001536) 

1 


-3.0 


.0004275 


.238 


+ (10.75 x: .0001152) 
1 


-1.5 


.0006860 




+(10.75 x *o004275) 
1 


0 


.0009830 


.0518 


+(10.75 X .O 0 O 686 ) 
1 


1.5 


.0012820 


.0448 


+(10.75 X .000983 ) 
1 


3.0 


.001540 


.0455 


■+TI0V75 x'";TfOT5'ff2"‘J — 
1 


6.0 


.002098 


.0478 


+(10.75 X .O0I54 ) 

1 


9.0 


.00265 


.0567 


+(10.75 X .002098 ) 
1 


12.0 


.00315 


.0677 +(10.75 X .00265 ) 

1 


15.0 


.00350 


.080 


+(10.75 X .00315 ) 

1 


18.0 


•003283 




+(10.75 X .00350 ) 

1 


21.0 


.00277 


.1644 


+(10.76 X .003283 j 
1 



:2725’ +CIC'.?S X ;0027T 



Corrected 



-5.5 

4.18 

13.18 

16.9 

18.05 
16.85 
15.53 

12.6 

10,4 

8.78 

7.65 

5.01 

3.31 



( Cont 'd ) 
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X 


08b. ’ 

1 


03500. 


0 . 8 X 


1 X at'.OX) 

X 


s^o. 


58S500. 


0.8X 


r^Bssdo. X a^.ox) 

X 




V?S00. 


O.XS 


( V^Sbb. X av.OX) 









c4o 



30 



x i'n.icr ci ' In- ir. 

8 . chord, lower r C*r 4V ,4 
“ chord, uf f'or oi 

mp = &3,012 r .853 

chord, uvper “SITF" 

r . spa n, lower 
span, upper 

i'afiger z 32. S® 

6 ^ X 

(r - .825) 

,v = 1.51 

(r «1) 

qf : 1.2025 

Lift crupper wing as monoplane 

e s: {.825 X 1.51 + (1 - .825) = i 47 

(r = .825) 

Authority; '•,1.!. 900 



2€.0 

3t;t 



S .825 



.025 e, , ^ + { 1^.825) (^i<e 

(r -1; ^ '(“griTa;"! 



(^ig. 6 ) 




. 6 ) 



(Fig. 7 ) 



Cl*. : r V ~ xamstL .bxusSio ~ • 

r ,16«Tfo “ 



as. Z M0!.w = 



- aa_. = " 

a«5d itaiiv .Sioflo c 
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: f . 



,-V t 



li'A.iiaii or 



32 . 



lO t 



-V’ = area of ujcf'^r * 1158 

*■ - area of lowar win^:* portion “nit .>ut by fTiaela;-.#, 

= 94+ 13.6 * 106.6 sn.ft, 

A** » area of lewer wlnps + 60> of portioB cut out bj fua*la 4 ® 
= 94 + 6.3 = 100.3 sq.ft. 



as e A' _ 1.47 x 150 -.70 

iiPTnt- - (I.47 'x"l'FS) + 1C6:« 



C — Gap 4.44 “z *1 A"i 

¥ ' longer span ' ^75 



^ilz.9) - I'ti® 



r» span, lower 
span, upper 



S6.0 

ist:b 



.826 



K. = 1.06 =5 jpan of equivalent nonoolane 

(r - .825) 



Span of equivalent oonoplane x (31.5 x 1.06) 



Bqu i val ent mon op la nc a . H . . 



(33.4)' 






= 33.4 
4.22 



Referenees: Air Corps I.C. #607 and #629. 
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(M8. T)' 
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(>.'4) ...• •• •aiiltO'^ iaoXovtiirpA 

rsiss — a^iTT “ 



. esd> 6oc 709 \ *- .i c^to;: ilA ;M0e0Mt«8 
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DS.TEH«iyA?IOH OF CSLUJU. AFGLES OF ATTACK; 



Equivalent monoplane aspect ratio 4.22 



It 




model 




( 125 X 


57.3 


Ky)( 


1 - 1 ) 














AR 


model AR 


4.22 ■ 


-6.0 


*fli 


(125X 57.3 X -. 


,0001536 )( 1 


- -1.^ • • 


-4.5 




(501 


X 


.0001152) 


• 


-4.44 


4.22 


- 


-3.0 


•f 


(501 


X 


.0004275) 


r 


-2.78 




X 


-1.5 


+ 


(501 


X 


.000686 


) 


- 


-1.15 




r 


0 




(501 


X 


.000983 


) 


z. 


0.5 




- 


1.5 




(501 


X 


.001283 


) 


• 


2.15 




- 


3.0 




(501 


X 


.00154 


) 


z 


3.77 




- 


6.0 




(501 


X 


.0020 


) 




7.06 




mm 


9.0 


"1* 


(501 


X 


•00265 


) 




10.33 




z 


12.0 


+• 


(501 


X 


.00315 


) 


- 


13.69 




z 


15.0 


+ 


(501 


X 


.0035 


) 


z 


16.77 




r 


18.0 


i- 


(501 


X 


.00326 


) 


- 


19.65 




•M 


21.0 


■V 


(501 


X 


.00277 


) 




22.39 





Author 1 ty : A.D.K. 1061, page 17, 



6.06 



XOATTA 10 naioiA a^j.tzao lo xoiTAKiiCiaTsa 



SS«^ Gl^Bi ;}^09(xs« dfiGXqoaoa ;ta8X«Tli;;p£ 



{ X - 



Xs6oa HA 
X 





5.V3 


X SSX ) 


— 


Xdj&od HA 


= HA 


)(d5dX000, 


X S.?S X3SX)- 


0.3- 


“ SS.^ 




— 


(S3XX000. 


X 


X03) 


a.£- 


w 


8T.S- 


= 


(SVS^OOO. 


X 


X03) 


0.5- 


mm 


8X,X- 




( 


383000. 


X 


X08) 


3.x- 


X 


5.0 


■» 


( 


sseooo. 


X 


X08) 


0 


M 


8I.S 


■mm 


( 


sesxoo. 


X 


X03) 


8.x 


- 


TT*S 


• 


( 


MXOO. 


X 


XOS) 


0.5 


= 


30.? 


JF 


( 


osoo. 


X 


X08) 


0.3 


- 


5S.0X 


«» 

«• 


{ 


33S00. 


X 


X03) 


o.e 


= 


ee.5X 




( 


3X500. 


X 


X03) 


O.SX 


mm 


??.3X 




{ 


ssoo. 


X 


X03) 


0.8X 


- 


33. ex 


= 


( 


8SS00. 


X 


X03) 


0.8X 


z 


es.ss 


- 


( 


??S00. 


X 


X08) ' 


O.XS 


X 
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DiTERi IKATIOI^ OF C.P. : 



C.P* ^ M*A«C. * *25 - ^ ; where Kjj= Ky cos®<+K^ 8ino< 

Kn 



Cellule 

o< 


% 


Cellule 


Kgj about 
25J& of 
chord » 


C.P. 

Kn 


•p K.A.C. 


-6.08 


-.0001536 


.0000279 


-.0002125 


-.000156 


-111.0 


-4.44 


.0001152 


.0000275 


-.000205 


.000113 


206. 


-2.78 


.0004275 


.0000324 


-.0001997 


.0004245 


72 


-1.15 


.000686 


.0000406 


-.0001997 


.000685 


54.1 


0.6 


.000983 


.0000544 


-.0001792 


.000983 


43.2 


2.15 


.001282 


.0000760 


-.000151 


.001284 


36.75 


S.77 


.001540 


.0000992 


-.000187 


.001548 


37.1 


7.06 


.002098 


.0001665 


-.0002022 


.002106 


34.6 


10.23 


.00265 


.000255 


-.0001383 


.002658 


30.2 


13.59 


.00315 


.000359 


-.0000922 


.00315 


27.9 


16.77 


.00350 


.0004575 


-.000197 


.003484 


30.65 


19.65 


.003283 


.000656 


-.0001434 


.00332 


29.3 


22.39 


.00277 


.000837 


-.000123 


.00288 


29.3 



3y 


extrapolation of airplane characteristic curres; 




-7.0 


-.0032 


.000029 -.0002125 


-.0003215 


-41.0 


—8 *0 


-.00049 


.000030 -.000213 


-.000489 


-18.5 


-9.0 


-.00066 


.000031 -.000214 


-.000657 


- 7.5 


10.0 


-.00083 


.000037 -.000215 


-.000825 


- 1.1 



alB X • 800 gX •TOriw ; ra^ - SS. .C«A*!£ ^ .S;.C 



•O.A.M ^ 


.«I.O 


qX 

to ^8S 
,6^orIo 


•XirXXsO 




eXxrXXsO 


O.IXX- 


33X000.- 


8SXS000.- 


8TSOOOO. 


358X000.- 


60.3- 


• dOS 


5XX000. 


30S000.- 


3TSOOOO. 


saxxooo. 




ST 


3ASA000. 


Teexooo.- 


^ssoooo. 


87SA000. 


87.S- 


X.AS 


383000. 


veexooo.- 


30^0000. 


383000. 


ax.x- 


S.Si^ 


588000. 


sevxooo.- 


^^30000. 


588000. 


8.0 


ev.as 


A8SX00. 


xsxooo.- 


0370000. 


S6SX00. 


8X.S 


x.vs 


8>SX00. 


V8X000.- 


seeoooo. 


OASXOO. 


77.5 


d.^S 


30XS00. 


ssosooo.- 


833X000. 


eeosoo. 


30.7 


s.os 


833S00. 


585X000— 


38S000. 


83S00. 


55. OX 


e.TS 


8X500. 


sseoooo.- 


885000. 


8X500. 


88. 6X 


Sd.05 


^9^500. 


vexooo.- 


873A000. 


08600. 


77. 3X 


s.es 


S5500. 


^S^X000•- 


383000. 


58S500. 


83. ex 


s.es 


88S00. 


5SXOOO— 


758000. 


77S00. 


65. SS 





; 89 Tijjo ol^BiteJoaiBrlo anuXqxia lo nol^aXoqaxJ'xs 




O.X^- 


8XS5000.- 


8SXS000.- 


esoooo. 


S600.- 


0.7- 


3.8X- 


eSAOOO.- 


5XS000— 


060000. 


e^ooo.- 


0.8- 


8.7 - 


783000.- 


AXSOOO.- 


xsoooo. 


33000.- 


o.e- 


X.X - 


8S8000.- 


3XS000.- 


750000. 


S80C0.- 


o.ox 
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RKPLT}.?:.' IMTIOy OF C . P . 



K 



r 




FROM SI'OCTH 

-M 



Cellule Inches 



o< 


from 
to C.P. 


^r 


K 

M T T 


K 

L.S. 

from smooth 
curve. 


C.P. ^M.A.C. 
Redetermined 


-6.08 


-65.15 


-.000156 


-.000173 


-.000173 


-111 .0 


-4.44 


121.0 


.000118 


-.000243 


-.000243 


206 


-2.78 


42.25 


.0C0429 


-.000309 


-.000309 


72 


-1.16 


31.75 


.000687 


-.0003715 


-.000 75 


54.6 


0.5 


25.35 


.000985 


-.000426 


-.000445 


45*2 


2.15 


21.55 


.001283 


-.0004715 


-.000505 


39.3 


5.77 


21.8 


.001543 


-.0005725 


-.00057 


36.9 


7.06 


20.3 


.002105 


-.000728 


-.00069 


32.8 


10.33 


17.72 


.00266 


-.000003 


-.000803 


30.2 


13.59 


16.4 


.00317 


-.000885 


-.000916 


28.9 


16.77 


18.0 


.00353 


-.001082 


-.001082 


30.65 


19.65 


17.2 


.00335 


-.000981 


-.000981 


29.3 


22.39 


17.15 


.00278 


-.000815 


-.000815 


29.3 


By 


extrapolation of airplane characteristic curves^ 


-7.0 


-24.06 


-.000326 


-.0001337 


-.0001337 


-41.0 


-8.0 


-10.86 


-.000491 


-.00009075 -.00009075 


-18.5 


-9.0 


- 4.4 


-.00066 


-.0000495 


-.0000495 


- 7.5 


10.0 


.65 


-.000831 


-.000091 


-.0000091 


- 1.1 



Kote: Redetermination of C.P. was made for the purpose of smooth- 
ing out basic moment data on Clerk Y airfoil, in order 

better to define curve of K,. ^ ^ 

Iff c*g# 



HTQQ>!2 



.S.I 



MOH*? .*1.0 '50 



===• t* 



.^.0 



T ^ T T 

ri^oora3 moil 



X 

u 



esrtoal ©Xj/XXsO 
, 5 ,j moil 
.'I.O ot 



• syixfo 



0* XXX- 


SVXOOO.- 


svxooo.- 


aaiooo.- 


8X.8d- 


8o.a- 


aos 


S6S000.- 


56S000.- 


8XX000. 


O.XSX 


66.6- 


sv 


eosooo.- 


605000.- 


6S6000. 


8S.S6 


8V.S- 


a. >8 


2V 000.- 


2XT5000.- 


veaooo. 


2?.X5 


8X.X- 


s.s^ 


266000.- 


as60oo.- 


886000. 


25. 2S 


8.0 


s.es 


202000.- 


2XV6000.- 


S8SX00. 


28. XS 


2X.S 


e.as 


V2000.- 


2SV2000.- 


568X00. 


8.XS 


VV.5 


8.SS 


oaooo.- 


8SV000.- 


80XS00. 


5.0S 


ao.T 


s.os 


508000.- 


608000.- 


aasoo. 


SV.?X 


55. OX 


e.8s 


axeooo.- 


268000.- 


VX500. 


6.ax 


68.51 


2a. os 


S80X00.- 


S80X00.- 


58500. 


0.8X 


vv.ax 


s.es 


xseooo.- 


X86000.- 


85500. 


S.?X 


83. 6X 


s.os 


2X8000.- 


8X8000.- 


8VS00. 


8X.VX 


65. SS 


J89V1JJ0 oX^sXiodoAiflrfo 9C*£qiifi lo noitfisXoqai^xo 




0.16- 


vssxooo.- 


V55X000.- 


assooo.- 


20.6S- 


O.V- 


2.8X- 


2VOeOOOO.- 2V000000.- 


X66000.- 


as. OX- 


0.8- 


2.? - 


2660000.- 


2660000.- 


aaoDo.- 


6.6 - 


0.6- 


X.X - 


xeooooo.- 


xeoooo.- 


X58000.- 


83. 


O.OX 


ri^ooK3a lo eeogijjq 9.1d lol 


95am auw .I 


.0 "io aci^snlmiddeSaj? 


;9tc'A 



19610 ai ,X1 o1i1j8 Y iiafO rco *t/s6 ^noaom oleatf Sue aal 

« ^ 9T1X/0 ©fxllafi oi i9^^od 

•a«s> « 



DETEKKIHATIQK 0? K 

"Ti c»g» 



Cellule 




Inches from 


Inches from 




OC 


If. C. to 


C.G. to 


c *g. 




G.P, 


vector 


-6,08 


4.35“^ 


-65.2 


83.6 


-.000222 


-4.44 


18.0 V 


121.0 


89.4 


-.00018 


-3.78 


7.25*/ 


42.2 


19.4 


-.000142 


-1.15 


4.50 V 


32.0 


10.2 


-.0001193 


.5 


2. 50 V 


26.5 


5.5 


-.0000923 


3.15 


1.50 V 


23.05 


2.5 


-.0000547 


3.77 


.50 V 


21.65 


1.4 


-.0000368 


7.06 


^2.26* 


19.25 


.0 


0 


10.33 


\4.50* 


17.72 


-0.5 


.0000227 


13.59 


\7.25“ 


16.97 


-0.25 


.0000135 


16.77 


^9.50* 


18.0 


1.5 


-.0000908 


19.65 


\8.25* 


17.2 


• 2 


.0000114 


32.39 


^5.50" 


17.2 


-0.8 


.0000379 


3 y 


extrapolation of airfoil 


moment ctirve* 




-7.0 


/2.0* 


-24.05 


44.75 


-.0002485 


-8.0 


/4.5* 


-10.86 


32.4 


-.000271 


-9.0 


/6.25" 


- 4.4 


26.6 


-.000299 


10.0 


/ 7.25* 


- 0.65 


23.1 


-.000327 



i/3 -«i*) « Angle between normal to chord end resultant vector ,K 

r 
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•a,o IT* 





fflOTl ssrioni 


moll zorioal 




sXxrXXoO 


• a.o 


0^ . 0 . V 


0* .0 .X 


( - ) 




10*097 


.<1.0 




sssooo*- 


3.58 


S.53- 


38.^ 


80.3- 


81000.- 


^.68 


O.XSX 


\ 0.8X 


>>.»- 


SMOOO.- 


^•61 


S.S^ 


‘ 38.? 


8?.S- 


5611000.- 


S.OX 


0.S5 


03.^ 


8X.X- 


sseoooo.- 


5.5 


3. as 


‘ 05.8 


3. 


Vi^eoooo.- 


5.S 


50. 6S 


03.x 


3X.S 


8350000.- 


^.X 


33. XS 


‘ 03. 


??.5 


0 


0. 


5S.6X 


38. 8 


30.? 


vssoooo. 


8.0- 


SV.7X 


03.^ 


55. OX 


56X0000. 


3S.0- 


ve.ax 


38. T* 


68. 5X 


S060000.- 


5.x 


0.8X 


03.6' 


??.3X 


KIOOOO. 


S. 


s.vx 


as. Sr* 


33. ex 


6T50000. 


8.0- 


s.vx 


03.3 


65.88 




• avxtro *C9inon 


Xloliifl lo aoi*flXo5fli*x9 


xe 


38^8000.- 




50.^8- 


0.8 


0.?- 


IVSOOO.- 


».S5 


38. OX- 


"3.^ , 


0.8- 


eesooo.- 


3. 38 




38.3 


0.6- 


TS5000.- 


X.SS 


33.0 - 


38.? ^ 


O.OX 



• X.tcoi03V I0S9-I haB fiiorio laniToa aoawtforf sfanA • { »- ) 
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DiTERMIKATICK OF AIRPLAFE K_ : 

y 



Airplane « Cellule Ky + Tall Load* 

^r 



Tail Load 


» hi o.g. 


X A^V*' X 




JUTi*’ 


Cellule 

oC 


(Cellule Ky 


+ .3504 Kjj 


-6.08 


(-.0001536 


-.0000781) 


-4.44 


( .0001162 


-.000064 ) 


-2.78 


( .0004275 


-.0000506) 


-1.15 


( .000686 


-.0000401) 


0.5 


{ .000983 


-.0000300) 


2.16 


( .001282 


-.0000199) 


3.77 


( .00154 


-.000012 ) 


7.06 


(.002098 


-.0000038) 


10.33 


( .00266 


0 ) 


13.59 


( .00315 


0 ) 


16.77 


( .00350 


-.0000105) 


19.65 


( .003283 


0 ) 


22.39 


( .00277 


.000015 ) 


By extrapolation 


of Airplane 



-7.0 

- 8.0 

-9.0 

10.0 



- „ 58.7 .2604 r 

|-%c.g. 1^6 



.g.) = Airplane Ky 

» -.000E32 

= .0000512 

= .000377 

= .000646 

= .000963 

= .001262 
= .001528 

= .002098 

= .00265 

= .00316 

= .00349 

* .003283 

= .00278 



curve: 

-.000409 

-.000587 

-.000767 

-.000948 



4 / 



i c.g. 



Authority ; A.p.M. 1061 



• S * 0 



: H 5{TUJ[‘L‘!IA ^0 301 TAXIMflaTSa 

^ — 



X ^OSS. V.85 



• 5so^I Il0T 



a.vdx *a*o « 



rX 



V wA 



0 

r 



^ dIxrXIdO 
X X 



V wA 









X ©afiXqiiA 

\0 



feflo.I XI aT 



J[ ©naXonlA 



SSSOOO.- 

SX30000. 

V75000. 

d^dOOO* 

seeooo. 

sasxoo. 

8S3X00, 

860300. 

3asoo. 

axsoo. 

6^500. 

58SS00. 

8?S00. 



eoAOoo.- 

V830C0.- 

vavooo.- 

8^6000.- 



jgX W35. 


X oXi/XXaO) 


sXx;XX©0 


(xevooQO.- 


as3Xooo.-) 


80.a- 


{ ^aoooo.- 


S8XXOOO. } 
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avs^ooo. ) 


SV.S- 


(XO^OOCO.- 


aeaooo. } 


3X.X- 


(OOSOOOO.- 
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S8SX00. ) 


8X.S 
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^3X00. } 


??.S 
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860300.) 


30. T 
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55. OX 


{ 0 
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63. SX 


(30X0000.- 


03500. ) 


v?.ax 


( 0 


583500. } 


33. ex 


( 3X0000. 


VVSOO. ) 


65.33 


©nfifqilA lo 


aoiiBXoq«T^x9 


xs 






O.T- 






0.8- 






0.6- 






O.OX 



XaOX .K.C.A ; 
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DSTi;R:airATIOK of E-TIIVALSKT FLA" plate area: 



Vjaax * m.p.h. 

If “ 1960 r.p.n* 

D « 8.666 ft. 

T „ 157 X 1.47 
ITD . 



= .82 



X 8.667 
^ at nsax efficiency = .84 
B.H.P. =r 435 

H.F. » 3.H.?. X ^ •= H.P.j, 

** 435 X • 34 ~ 365« 

Total Drag = 375 x K.P.j = S75 x 365 



872 lbs. 



V 157 

^ * Ky A V** 

2796 Ky 3C252 x (157)*' 

Airolane KL, « .00046 - Cellule K,, 58.7 x K» 

^ y 3^^ K c.g. 

For Airplane Ky = .00045^ «(=? -2.3 (from airplane Ky eurre). 

At <<* -2.3*, K„ ^ ^ =r -.0001375 

Cellule Ky = .00045 - (.3504 x -.0001376) » .000498 

CellTile K^ * .000033 (from cellule polar }• 

Wing cellule drag « .000033 x 252 x (157)*' = 205 lbs. 
Parasite drag *(872 - 205) = 667 lbs. 

A^ X 32.7 xfl57p_ 



1100/ 
Ag s 8.28 sq. ft. 



667 



lAIP.A atAa«i 'AT? T»I2JAVIU''3 1(0 XOLTkrLV^^Ttd 



S8« 



.ri,q.« V2I 3^7 

osei % 

,tl Sdd .8 a 



?>.X X ?3I 7 

. a"Ti 



vad.8 X 



15^ 



^3. '^ondlonie xaa t£ 



as^ .'i.H.s 



.3dl SV8 



^.^.H ■< X ♦‘I.H.G .5.H 

3 

•aae ^8. x as^ ^.^.h 

eas X evs ^,h.h x evs aeia Ib^ot 
_ « 



•VA^ w 

(T8I) X sasx ^ ae^s 
«3i X V.83 „X sli/IIaO a>000. ^ eriJjIaxlA 

•a’® “ on ^ r " 



• (»vxi/o y.}i encIqxiB noxl) £.S- 8^000. ^ »aflXqxiA xo'5 

a?5X000.- « « ,'£.S- ^A 

88^000. (a?5XOOO.- X ^035.) - 3>000. ^ ®Xi/XX«0 

• { xarcq oXjjXXso aoxl) 5S0000. sXtrXXeO 

.erfX 80S (V8X) X S3S x 550000. sXjjXXso aalS 

.Btfx vaa (80S - sve) asxft s^iaBxai 

(vax)x V.S6 X oA 

w- 

• ;H .pa 8S.8 _A 
8 



vaa 



KiiTLRriSA'^IOH OF AIRPLA.7TE 



Airplan# Kx :r Kx (cellule) Ae x .00227 = Kx (cellule) 



8.28 X .00227 = Kx (cellule ) + .0001075 
^ 252 



Cellule Kx (cellule) -k 

o< * 


.0001075 


= Kx (airplane) 


-6.08 

-4.44 


.0000279 

.0000275 


4- 

+ 


.0001075 

.0001076 


: :mm 


-2.78 


.0000324 




.0001075 


= .0001399 


-1.15 


.0000406 


+ 


.0001075 


= .0001481 


0.5 


.0000544 


4- 


.0001075 


= .0001619 


2.15 


.000076 




.0001076 


= .0001835 


3.77 


.0000992 


+ 


.0001075 


= .0002067 


7.06 


.0001665 




.0001075 


= .0002740 


10.36 


.000256 


+ 


.0001075 


= .0003625 


13.59 


.000359 


4- 


.0001075 


= .0004665 


16.77 


.0004575 


+ 


.0001075 


* .000565 


19.65 


.000656 


t 


♦0001075 


= .0007635 


22.39 


.000837 


4- 


.0001075 


= .0009445 


By 


extrapolation 


of Airplane Kx 


curve ; 


-7.0 








.000136 


-8.0 








.000137 


-9.0 








.000138 


10.0 








.000144 



Authority : A.O.M. 1061. page 16# 
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By extrapolation of Airplane characteristic curves? 
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DKTi.RMIFATIOS OF TAIL LOADS; 



Normal 


Tail Load=: 

ts 


^ o.g. 
88 • 3 X 


, * ^ X ^ 

V ^ % o7g. 


X Y = Ky, „ ^ 

A c.g. 


x252x58.7 

TOTTO 


^jimaalc Tail Load 
Cellule 


= Kornal Tail load 


* (^)- 






o.g. 




/ 7 r 
I maxi 

l"v — 1 


I^f^na«ic 
Tail load. 


Korraal 
Tail Load 
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3.77 
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88 
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0 
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0 


0 
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0 
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0 


0 
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- 8.3 
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14.3 


By extrapolation of 


Airplane characteristic 


curves; 
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Authority ; A.D.M. 1061 
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CURTISS F6C-4 FIGHTING AIRPLANE 
TAIL LOAD COi!?UTATIOES. 



Tall load co»putations were repeated herein, assuming a 
gross weight, and C.G. location of the airplane, pressure dis- 
tribution test of which, are recorded in K.A.C.A. Report No. S07. 

Aitfoil data forming the basis for these computations hare 
been corrected for Wall Interference* 
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BASIC DATA ON F6C-4 AIRPLANE: 



Gross Weicht (W) - 
Wing Section - 
M*A.C. (C) « 

Span, upper - 
Span, lower - 
Chord, upper, (average) - 
Chord, lower, (average) - 
Gap - 

Stagger, at L.E*, at fuselage - 
C.G. fo K.A.C. - 
C«G* ^M*A*C» helow •• 

Area horizontal tail stirfaces 
Total Wing Area « 

Distance fron C.G. to tail post - (d) 
Area, upper wing - 
Area, lower wing - 
Maximua speed, sea level » 

B.E.P. 435 at 1950 r.p.ia, 

Diaaeter of prepeller 

L.E.K.A.G. 23.6” ahead L.E.L.W, 



2580 
Clark ’•Y" 

58.7" 
31. 5‘ 
26.0* 
62.6" 



49.4" 



53.31" 

38.5" 

33 . 4 ^ 

28.136 

32.9 SQ.ft. 
252 sq.ft* 
167.9" 

158 sq.ft* 
94 sq.ft. 
157 m.p.h. 



8.665 ft. 



Note: Gross weight and C.G* location given above, is as 
specified for F6C*4 Pressure Distribution Tests, 
recorded in 5.A. C.A. Report Ho. 307, 
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CLARK "Y" CHARACTEiaSTICS 
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.30 2 5 


• 2402 
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CKi.E 


C . P . 
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*5 


X 


.068 


-1.117 


-5.55 


-.180 


.091 


1.99 


4.21 


.238 


.120 


.720 


13.8 


.0724 


.145 


.541 


18.6 


.0537 


• 166 


.432 


21.1 


.0474 


.185 


•368 


20.4 


.0489 


.224 


.371 


19.3 


.0518 


.284 


.346 


16.1 


.062 


.312 


.302 


13.4 


.0745 


.360 


.294 


11.4 


.0881 


•.415 


.306 


9.8 


.102 


.378 


.294 


5.8 


.1725 


;328 


.293 


3.58 


.2795 



Authority; K*A.C«A. Report Ho. 331 {High Density Tunnel, 
data corrected for Hall Interference). 
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DLIiUMIKATlON OF CORHECTKD h FOR CilLULJfi : 

D 



Airfoil 



oC 




1 


= corrected (cellule) 

= -6.5 


-6.02 


^Irfoll -*■ 3 X Ky 
-.0001536^ 1 ^ 


-4.48 


-.18o+(10.75 X -.oCol536) 
.0001152 1 


^ 4.18 


-2*94 


.^38-f(16.^5 X .000115^) 
.0004276 1 


= 13.0 


-1.40 


.000686 


.0724+(10.76 X .0004275J 
1 


- 16.38 


.15 


.000983 


.b53V+il6.95 X .OCOfiSfi) 
1 


- 17.24 


1.69 


.001282 


.o474+{16.'/5 X .b0058S) 
1 


« 15.95 


3.23 


.001540 


.498+(ld.75 X .001282J 
1 


_ 14.63 


6.31 


.002098 


.518+ (10 .75 X .001540) 
1 


_ 11.84 


9.39 


.00265T 


.082+UO.75 X .oo2o88j 

1 


« 9.7 


12.47 


.003150 


.0745+^10.75 X .002650} 
1 


= 8.2 


15.52 


.00350 


.0881+110.75 X .003150} 
1 


, 7.17 


18.49 


.003283 


“ .102 +(10.75 X .00350 J 
1 


^ 4.81 


21.41 


.002770 


.1725 +• (10.75 X .(KTSSSST 
1 


_ 3.23 






.2795+110.75 X .00277 ) 




Hote: 


Value of 


the factor ”3” same as for 


previous oalcu- 



lation for F6C-4 Airplane* 
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DETi,R&IIKAT10K OF CEIIULi;- AKGLES OF A TACK; 



AH 



E(iui Talent Esonoplane aspeot ratio 4*SS 

* AR model - (186 x 67.3 K»)( 1 

^ aR model 
1 

T 



-6.08 


-(125 


x57.3 X -1 


,0001536) ( 


-4.48 


+ (501 


X 


.0001158) = 


1 

-4.42 


— 2#94 


+ (501 


X 


.0004875)* 


-2.78 


-1.4 


+ (501 


X 


.000686 


) = 


-1.05 


.15 


+ (501 


X 


.000983 


) = 


.65 


1.69 


+ (501 


X 


.001888 


)- 


2.34 


3.83 


+ (501 


X 


.001540 


)- 


4.00 


6.31 


+ (501 


X 


.002098 


)* 


7.37 


9.39 


+ (501 


X 


.002660 


} = 
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18.47 


+ (501 


X 


.003150 


} = 
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15.58 


+ (501 


X 
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} = 


17.29 


18.49 


+ (601 
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) = 


20.14 


81.41 


+ (501 


X 


.00877 


)* 


22.8 



- 1 ) 

IS — 

- 1 ) = - 6.1 



TrST 



Authority: A.P.il. 1061, page 17* 
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BSTKRMIKATIOW OF AlRPLAIfl t 
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By extrapolation of Airplane Kx curve# 
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m^CT OF C.G. LOCATION OK VALITE K„ _ _ AT ZliJlO LIFT: 
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DSTERMI’^AXIOK OF TAIL LOADS: 
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Dy extrapolation of Airplane oharaoterlstio curyes ; 
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r- CT OF C>G . LOCATIOK 0^ VM.IT.. OP ITORKAL TAIL LOAD . 
AT ZERO LIFT: 
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-6.08 

-4.7 

-4.44 

-2.78 

-1.15 



( 90.15 X 25770 x -.0002695) 

( 90.15 X 41350 X -.00023 ) 

( 90.15 X 82000 X -.000178 ) 

( 90.15 X 76700 x -.00017 ) 

( 90.15 X 27550 x -.000111 ) 

( 90.15 X 16000 X -.0000737) 



-625. 

-857.2 

-1315 

-1176 

- 276 

- I n.7 



(2) 



C.G. at 



40^ M.A.C. 
On M.A.C. 



d * 164” 

Horinal Tail load = 90.15 x V*x c.g* 



Cellule 

oC 

-7.0 

-6.08 

-4.75 

-4.44 

-2.78 

-1.15 



{ 90.15 X 25770 
( 90.15 X 41350 
{ 90.15 X 82000 
{ 90.15 X 76700 
( 90.16 X 27550 
( 90.15 X 16800 



X -.000264) = 
X -.000235) = 
X -.000193) - 

X -.000186) « 

X -.0001353) » 
X -.0000984) - 



-,612.5 

- 876 
-1426 
-1286 

- 336 

- 149 



.OAOI JIAT JAMaOX 22 KO XOITADO.! « 0.0 22. 

: TU^ OH£S TA 

V X 0 X ^ X i(X J&*o<I lisT XflflaiolC 

_ . w*^*i*5 ^So ! 

• 0*A*K wol9(f ^dS ) 

”^ai (3A.S - 3.V3X) V.88 x (X^S.-O^.) - S.TdX b 



•S.o vj^ 8X.06 V X ?,88 x S8S x.^.j, JBfioJ X1«T Xb^toII 
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6bO‘I XiflT XbrioK 


( . 3.0 ijX X V 


X 


ex.oe ) 


sXxrXXsO 


.esa- 


(eeasooo.- x ovvas 


X 


ex.oe ) 


o.v- 


S.V 88 - 


( SSOOO.- X 035 XJ^ 


X 


ex.oe ) 


so.a- 


8X5X- 


( 8 VXOOO.- X OOOS 8 


X 


ex.oe ) 


V.b- 


avxx- 


( ?X 000 .- X 00 ? 3 V 


X 


ex.oe ) 




a?s - 


{ XXXOOO.- X 088VS 
V 5 VOOOO.- X oooax 


X 

X 


ex.oe ) 
ex.oe ) 


87. S- 

ex.x- 



•O.A.X ^0^ 
• 0 .A.M rxO 



• 0 • D 



(S) 



»’ 4 ^ax b 

• 3*0 K* ^ ^ 8X.06 I>«o<I XI cT Xb.'^itoI 



9Xx;XXeO 



8 .SX 3 - (^dsoco.- X ov?es X ex.oe ) 

dV 8 - ( 8 SS 000 ,- X oesxi' X ex.oe ) 

as^x- {56X000.- X 000S8 X 8X.06 } 

aasx- (38X000.- x oova? x ex.oe ) 

355 - (585X000.- x 088VS x 8X.0e ) 

e>x - (Meoooo.- x oooax x ex.oe ) 



0 .?- 

80.3- 

8 T.^- 

8?.S- 

ax.x- 



COVPA^aSOK OP AIRFOIL MQ}n.L’T aOLF?'’ICIt:KT AJ ZERO LIFT 
MM Km o.g* M. LIFT FOR SLVSUAL AIRPLA5LS : 

F6C-4 Airplane; 

Clark ’’Y" airfoil. 



%o« -.00021 


( K.A.C.A. ) (M.I.T. ) 


Ka O.g. = -000187S 


(Fig. a) 


PW-9 Airplane: 
Gott. 436 airfoil. 
Kmo * -.00020 


(M.I.T.) 


% C.s. " -000189 


( A.D.M. 1061) 


B-2 Airplane: 
C-72 airfoil. 

= -.000246 


{ A.D.K. 1061) 


Km c.g. =* -.000235 


( A.D.M. 1061) 


A-3 Airplane: 

Clark ’TT" airfoil. 
Kj£o = -.00021 


( N.A.C.A. ) 


Km o.g. = -.000172 


( A.D.M. 1061) 


PT-3A Airplane: 
Clark "Y" Airfoil. 
*Ko = --00021 


( K.A.C.A.) 


% o.g. = -00021 


( A.D.M. 1061) 



riiJ onas TA Ta:aom?oc JioariA 2£ 

i zmxi^jiu. lAilJ^AZ ?Q1 TllJ. QEgS ^ jX gXA 



(.T.I.K) (.A.D.A.n ) 

( .an) 



( tT • X *H) 
(I30X .K.a.A ) 



{IdO£ .M.a.A ) 

Udoi .M.a.A ) 



(.A.O.A.K ) 
(X30I .M.CI.A ) 



{.A.O.. .K ) 

(xaox .M.a.A ) 



;TigX(rilA i^-Dd*i 
.XioltiB "Y” itfiXO 
XSOOO.- ojfX 
8V8X000.-. jjX 

: »aaX<iilA e«»W*l 
•XloYxXa d5^ »^^cO 
OSOOO.- onX 

esxooo.- 

tanaXcrcXA S-S 
.X1»Yt1* S?«0 

a^sooo.- 

55S000.- , 5,0 m 2 

tenaXgalA S-A 
.XlolTls "r* iiBlO 
XSOOO.- 

SVXOOO.- , 3,0 m2 

; enaX(TilA AS-T^ 
.XioYaXA "Y" aCtaXO 



XSOOO. - 
XSOOO•- 



oM^ 

«2 



•a *9 



66 



EFFEC T QF LOCATION ^ VALUE OF ^ ^ ZERO LIFT ; 



( 1 ) 



C.G* At 



40^ M«A*C« 

46> tflOW M.A.C. 



Cellule 


Inches fro* 






oC 


C.G. to 
▼eotor 


Kr 


% 0*gm 


-7,0 


48.6 


-.000326 


-.0008696 


•6«08 


66.6 


-.000156 


—00023 


-4U4 


84.5 


•000118 


-.00017 


•a.T8 


15*8 


*000429 


—000111 


-l«u 


6*6 


*000687 


-.0000737 


% o#g# 


at zero lift 


s -.000178 




it) 








C.( 


I. at 1 K.A 

( oa lt*A. 


k. C* 

c« 




Cellule 


Inches froB 








C.G. to 


Kr 


% e.«. 




Teeter 






-7.0 


47.5 


-.000326 


-.000264 


.6,08 


86*4 


-.000156 


-.000235 


•4«44 


88.6 


.000118 


-.000186 


- 


18.6 


*000429 


—0001353 


•1«16 


8.4 


.000687 


-.0000984 


o.|t* 

(3) 


at zero lifts 


-.000193 




C.G. 


«t iZS^ U.A.C. 








(4^ helow 


H.A.C. 




Cellule 


Inches frea 






C.G. to 
TOeitor 


Kr 


^ %*«* 




65.T 


-.000326 


-.0002205 


^6*08 


77.7 


-.000156 


-.0002065 


-4*44 


92.7 


•000118 


-.0001864 


-S.78 


23.9 


*000429 


—000175 


-1.16 


15.1 


*000^7 


-.000177 


^ o.«. 


at aero lifts 


-.000189 





TUI OflSS .TA 



j{X 'io sujAv no HoiTAOoi .0.0 '50 To™.-: 



►3»0 









(X) 




.O.A.M 


^0^ ) iB .0.0 






.O.A.M woldcf 








moil esrioal 


sXxrXXsO 


„ « mX 


i3 


ocf .0 .0 




• 3.0 M 




TOJOSV 




aeasooo.- 


assooo.- 


e.8^ 


O.Y- 


ssooo.- 


aaxooo.- 


5.88 


8o.a- 


vxooo.- 


8X1000. 


5.^8 




XIIOOO.- 


es^ooo. 


S.5X 


8Y.S- 


V5V0000. 


Y88000. 


5.a 


ax.x- 




8YX000.- 


^llX 019S 


•g.o m3 



(S) 



.O.A.M , 0,0 

• O.A.M no ) 







moil 89 xlonI 


•XxrXXaO 


irX 

.3.0 M-“ 


t 3 


od- .0.0 
rtod’osv 




^asooo.- 


8S5000.- 


a.v^ 


O.V- 


55S000.- 


aaxooo.- 


^.88 


80.8- 


88X000.- 


8XX000. 


a.se 




555X000.- 


ea^ooo. 


a.8x 


8Y.S‘- 


f^8€0000.- 


Y88000. 


J^.8 


ax.x- 




59X000.- 


d'^iX 0 T 9 S Ja 


.3.0 








( 5 ) 






.O.A.M J^as) iB 


.0.0 




. O.A.M 


woXarf J^a^) 








moil 89 rioaI 


eXj/XXep 




i 3 


od^ .0.0 
nod-oev 


aossooo.- 


8S5000.- 


v.es 


O.Y- 


aaosooo.- 


aaxooo.- 


Y.VY 


80.8- 


^88x000.- 


8XX000. 


v.se 




avxooo.- 


esi.000. 


e.ss 


8Y.S- 


YYXOOO.- 


V88000. 


x.ax 


ax.x- 



.3*0 



m3 



€8X000 



tf^llX 0T9S 
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ZTTiG t ^ £jG. L0CATX05 T/ I/J: OF yOP.X7.L TAIL 
LOAD AT ZKRO LIFT; 



I “x \ n p n't" ^ 25^ M*A*C* 

' ( 45‘/» below M.A.C* 

d = 167.5 -e (.341-.25)x5e.7 = 167,5 + 5.29 = 172.8 



Korcal Tail 


Load=Kjj 


o.g.* 


252 X 58.7 xV=85. 
17S75 


5xV^ji{ Q, 


Cellule 


(85,5 




% 






o< 


X 


V X K] 


« o.g. ) =» 


SoriKxl 


-7.0 


(85.5 


X 


25770 


X -.0002205) = 


- 486 


-6.06 


(85.5 


X 


41350 


X -.0C02065) = 


- 730 


-4.7 


(85.5 


X 


82000 


X -.000189 ) = 


-1326 


-4.44 


(85.5 


X 


76700 


X -.0001865) 


-1224 


-2.78 


(85.5 


X 


27550 


X -.000175 ) = 


- 412 


-1.15 


(85.5 


X 


16800 


X -.000177 ) = 


- 254 


(4 ) C. G. 


Bt (2S^ 


M.A.C. 


» 




\ Czi M • A • w • 






d = 172 


.8" 










-7,0 


(86.5 


X 


25770 


X -.000215 ) = 


- 474 


-6.08 


(85.5 


X 


41350 


X -.000212 ) = 


- 750 


-4.7 


(85.5 


X 


82000 


X -.000205 ) = 


-1438 


-4.44 


(85.5 


X 


■76700 


X -.000203 ) = 


-1330 


-2.78 


(85.5 


X 


27550 


X -.000199 ) * 


- 469 


-1.15 


(85.5 


X 


16800 


X -.0002025) = 


- 291 



JIAT JA;:rcy ^ LM«7 gOITAOOJ . 0.0 30 TPa^ig 

zT'^I.r OH3S TA CAOJ 



• 0 • A • M ^2 I f' \ 

.O.A.M woXscf 

8.S7X es.8 2*TdX 7.83x(aS.-Xt5. ) 3,?3X JE> 

•a.o k^Tx8.58 Vx V.88^ x S3S j^X JbBoI XiB? XBaioX 



sXirXXeO 



X/KonoX 


( .8*0 ^ 


X a. as) 




38^ . 


(aossooo.- X 


owes 


X a.ae) 


O.V- 


OS? - 


V (adOSODO*** X 


oesx^ 


X 8.38) 


80.3- 


3S5X- 


( 68X000.- X 


000 S 8 


X 8.88) 


?.^- 


*SSX- 


(338X000.- X 


00 ? 3? 


X 3.88} 




SX^ - 


( 3VX000.- X 


oeevs 


X 8.38) 


8V.S- 


^2S - 


( ??X000.- X 


0083X 


X 8.88) 


81. X- 




« 


.O.A.M 


.^S) 4 q n rj 


{» 






•o.A.K ao; 










”8.S?X 


b 


- 


- ( exsooo.- X 


ov?es 


X 8.38) 


0.?- 


oa? - 


( SXSOOO.- X 


oesx* 


X 3.88) 


80.3- 


85W- 


( eosooo.- X 


000 S 8 


X 8.88) 


V.b- 


055X- 


( SOS 000 .- X 


00T3? 


X 8.38) 


bb* 


83^ - 


{ eexooo.- x 


oae?s 


X 8.88) 


8?.S- 


X€S - 


(esosooo.- X 


0083X 


X 8.38) 


8X.X- 



COMPAP.I SOE OF AIRFOIL yor.ifT CO£Ft ICILNT AT ZLHO LIFT 
AKD Kji ^ ZERO LIFT . FOR SSTERAL AIR?LAIli;S t 



C-2 Airplane: 

FoMcer airfoil * 

a Not recorded. 

Km c.g*= -*0001614 ( A.D.M. 1061) 



L3~7 Airplane * 

Gott, 398 airfoil. . 

Kmo = -.000228 (h.IT.Y;) 

Kjj = -.00022 ( A.D.M. 1061) 



Qg:rs zl TUiaon'gSQO jioiKii. go 

: 2r^UggIA J.\J.2V32 HQg . Till Ofias ^ jjX G’.IA 

taacIq^lA S-»D 
• IlolTla 193fa[0*i 

(rao£ .M.d.A ) jMaxooo,- 



» gfta£g'ilA ?»SJ 
• Xiolti* 8€S 

{.Y.K,~) 8SSCOO,* 

UdOX .M.G,A ) SSOOO.- .3.0 
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COMPAIiATIVlu TI^RMIJCAL VELOCITY CALCULATIDKS ; 

Dftta for the calculation# of terminal velocity from the 
drag formula, have been taken from A*D,M* 1061, except for 
the F6C-4 airplane* Data for the calculations of terminal 
velocity from the power absorbed formula, have been taken 
from A*C.I*C* ^629* except for the case of the F6C-4 
airplane* 



F6C-4 Airplane ; 

W C08/^= Kx V*' 

( 1 ) r 






2796 

,TJCinSF“xT52 



/3=f light path angle = 90® 
286*5 m.p.h* 



(2) 



(167)* X 2796 =281 m.p.h. 



1 '’max *** c/vo 

P’5 X^ ^^ x' 'W.IuF: " p'7Fx'”*T5rx TO 



PW«9 Airplane: 

(1) V= 12890 ^ Isi2 

rnOTrg2T‘‘F‘H4‘05 



(2) 7~\ (165*5 )x 2890 



=\ Ub 



x“."m"5rTO‘ 



^ 312 



fl.D. M. 10 ai 



B-2 Airplane ; 

(1) V=J 16610 ^306 

17000118’ X 1496 



(2) 7=il (129*85)* X 16610 = 311 

|m’’3rT5irx”T52T'‘ 



C-2 Airplane; 

( 1 ) ' 



7= 



^ 10393 

^TOTrrFwr 



= 286 



(2) 



7. 



1 (116) X 10393 

1 ■3'75 X ’.TO x" 671 " 



:2’ICITjLIU 0JAD YT 100127 JAgIKH-IT 2Yl?Ai»AqMOO 



soil XanlstTsi^ Ye 8aol^£Xi/ol£so od^ loY JtiaS 

xoJ. Sqsoxs ,X30X aoil aadaJ’ need svad ,«Xif£sioY asifi 

Xfialnaed to anoJt^filJioXeo sdd lot »Sm^ •eneXqTlB l^-Odl edd 
asdfid a99cf evad .eXwaiot 5»dTC3rf* tswo? 9dl aoit x^j^ooXey 
h-0d% eriJ to 0**0 ddd 7ot dqsoxt .6S3% .C.I.O.A aoxt 

*eaaXqilA 



;93jBlq7XA 



CQC »£'iaa ddsq tfriaJtXt 




80S W 


• d*q«{8 


5.d8S 


ae?s Tf 


V 


(X) 




S3T 


X oiiXOOO. 






•ri.q.R X6S d^?S x 


(vax) 


* * xan^ 


V 


(S) 




X CVci 


T'-u'H'.'H X X dvS 










:enaXqTlA i 


i-m 




SXS 


068S 


V 


(X) 






dV'.OJ^S X tSSXOdfl. 








sxs 


OeeS x(8,23X) 


7 


(S) 






xs^ X XS6* X hr& 










:0ct0Xq<xlA 


s-e 






306 0X33X 


Y 


(X) 






8e&i X SXXOdO. 








xxs 


0X33X X (S8.eSX) 


7 


(S) 






TSSX X 3X@< X fivS 










•eaaXgxlA S-0 



38S 



sesox T IX) 
"m'xrrm': 



I.QC. SC50X X (axx) 7 (S) 

XTTxW;’"x3T5“' 
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COMi’ARATIVP> THtHlPAI. r^IOJlTY CALC UIATI OKS : 



A-g Airplane; 



( 1 ) V r .1 4377 

Lofiims X 'm 



304 .S 



( 3 ) Y = J ( 141 . 4 )* X 4377 

X Jgg x ~ 4^0 



PT~3A Airplane: 



(1) V = »l E431 

.TTOCTsrr-w 



(sy T = J(io 5 . 5 )*x 24 : 
iTTTxTT^rx 



2431 

SHcr 



•=207 



= 208 



LB»7 Airplane: 
(1) V = 



1 12868 -264 

I :0001665' X TT50 



( 2 ) Y=d ( 117 . 6 )’ X 12868 =258 

\ ‘ 375 X •5r i'g 7(r 



(cont 'd ) 



^'V 



( f>'itnoo) 



;gg0I7AjLUDIA0 Y7IC0J.-1; 



viV ITAilA'iKOD 



8«I^0S 

505 

TOS — 
SOS - 



;DrtJ5X<rilA S~A 



V7SA 


V (X) 


S(i5 X 855X000. 




V?5^ X (^.X^X) 


y (s) 


X dbS* X 




:dnfiXgtlA A6-T^l 


I5^S 

— D^jTxwnTO. 


V (X) 


lei's X (5. sox) 


T (S) 


bSs X X 6tS 




:9ixjBXcrxXA V-Gil 



»dS 


SdSSX 


V (X) 




oSj^x X 




88S 


sassx X {a.?xx} 


T (S) 



WOf X "¥ 8 r." X m 
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COMPAR/vTlVb KAXiyiM KORIfAl TAIL LOAD CALCULATIOKS; 



( 1 ) 

(2) 



Formula; Max. Iforoal Tail Load«= Kjj c.g, * ^ ^ ^ 

7^ from, W cob/5 = ^ 

ForBiula: Max. Kormal Tail Loa4-K|r x C x x Vt 

^ d 

whera » Airfoil Ej^. at zero lift, 

't1 



and , V, 



BU9X 



X W 



S'75"x* X S.H.T; 

"max 



F6C»4 Airplane; 

iij kax. fi’orr.cd Tail Load 1 = -1359 lbs. (page 47) 

(2) Max. Hornal Tail Load = -.00021 x 58.7 x 252 x (281)= -1466 

T^5 



PW-9 Airplane; 

(1) Max. normal Tail load = -1480 (A.L.M. 1061} 

(2) Max. Kormal Tail Load ~ -.00020 x 59.15 x 240.76 x(312)* 

THTZ 

= -1565 

B-2 Airplane: 

(1) Max. normal Tail Load=- 9500 (A.L.M. 1061) 

(2) Max. Kormal Tail Load= -.000246 x 108.8x1498 x (311)*' 

'-mr 

= -3.0300 

A-3 Airplane; 

(1) Max. Kgroal Tail Load » -1920 {A.L.M. 1061) 

(2) Max. Kormal Tail Load = -.00021 x 64.3 x 353 x (305)=-2220 



;2^CITAIUDJA0 gAQi ,IIAT JJ.YSOH MUVIXAK jf/ITAiJA^KOO 



X ^ X ^ X Bflol liaT lacioK tXAlf 

300 W ,BOll 

X wA X 0 X ^51 jsboI XI bT XbhioH .xbI£ 

,;mx 01BS X ^ ItotxtA ^jjX oisriw 

* x*o» • »“ 

.I.TrXTt 5TW 

xjm 



xBLsmicI 



taljmto'i 



(X) 

(S) 



:on«XanlA ^-03Y 

( »3Bq) .atfX easX- booJ, X1«T Taniot I’D' 

Sd^X- (X8S) X S3S X V.8S X XSOOO,- 6*oX XIbT XBaioH .XfiM (S) 

eTvsr 



tonBXdXlA 8»W*i 

I30X .K.a.A) oef^x- b&ol XIbT X*ntoX .xaJi (X) 

(SXS)x 3?.0AS X aX*63 x OSO'^O*- bBOa XiisT XfiaxoH .xoM (S) 

CTTT 

23SX- = 



:»fiBXdx.tA S-£ 

(xaor .M.C.A) 0026 - fiaoX X1«T XbojxoX .xbM (X) 

(XX5) X 861^Xx8.80X x di^SOOO.- baol XI*? Xaeaio?! .xbX (S) 
“W 



005 0^- s 



ranaXgxIA S-A 

(XdOX .Y.a.A) osex- baoX XIbT Xbbi^X .xbX (X) 

OSSS- (20S) X 525 x S.^d x XSOOO.- ftaol XJt«T XfaaioU .xbM (S) 
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COMPARADIYB MAXIMUM TAIL LOAD CALCTILATIO S; 
PT-2A Air plant ; 

(IJ ICax. ITormal Tail Load = -680 (A.D.M. 1061) 

(S) Kax* Korcml Tail Load = -*00021 x 56 x 300 x 

'555 

z -687 

C-2 Airplane: 

(1) Uax* Horraal Tall Load= -3160 (A.D.M* 1061) 

(E) Max* Narml Tail Load* 128*9 x 747 x (S84)^ 

"W 

LB-7 Airplane; 

(1) Max? Bornal Tall Load =-5000 (A.D*M. 1061) 

(S) Max* Formal Tail Load = -*000228 x 96*2 x 1150 

*3?tr 

- -4940 

* Not" iracoirded. 



(cont ’d) 



(208)*' 



X Km^ - 



(258)** 



(fi'i'noo) ;2 OIT,UL^S.aO aAQJ JIAT iTT^aXAM eYITAjrAlI^.QO 



(Xaoi .tf.G.A) 083 



(SOS) X 005 X 3fl X XSOOO.- 

5S2T 



T83- 



; eg*XgilA AS*!*! 
fiooJ XJtaT X£ib'Xo7I mXMll (X) 
baoJ. XKT XJotolL .xbH (S) 



ttaoXcmlA S«0 

(X30X .M.G.A) 03X5- b&ol X1«T X«iioll .xbJ4 (X) 

(^3S) X VhV X e.esx x 6 «oJ £iaT XaoioH .xaM (S) 



zsnBlqilA T-SI 



(X30£ .X.(".A) 0003- 

(83S) X 03XX X S,ae X 8SS0C0.- 

U5S' 






J5«al X£«T XfintoK ^x«K (X) 
£xoI Xi«T Xxnioll .xaK (S) 
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C05CPAPJi.TlVE VAXUES OF 


HAIIl.<mi NORMAL TAIL 


LOAD; 


Air- 

plane 


zero lift. 


Airfoil 
Kjj at 
zero 
lift. 


(A.L.M 

1061 


y by Max. nor 
^ mal Tail 
, for- Load by 

} mla (A.O.M. 

(2) 1061 ) 
below 


- Max. Nor- 
mal Tall 
Load by 
propos- 
ed mod- 
ification 


F6C-4 


-.0001875 


-.00021 


286.5 


281 


1359 


1465 


FW-9 


-.000189 


-.00020 


312 


312 


1480 


1565 


B-2 


-.000235 


-.000246 


306 


311 


9500 


10300 


A-3 


-.000182 


-.00021 


304.5 


306 


1920 


2220 


PT-3A 

c-a 


-.OOOSl 

-.0001614 


-.00021 


207 

286 


208 

284 


680 

3160 


687 






L3-7 


-.00022 


-.000228 


264 


258 


5000 


4940 


(1) w 


cot 90° =K^ A^ 




(A.P.IS. 


1061) 




(2) VI 


T'* X W 













S75 X* X d.ii.x’. (power absorbed foriaula) 

^ V max 



iCAOX vll A? lAKr>07I !gU>:iXAn 'lO 2IU.U1 tlYIT/J^A^xXOS 



•^toX .xbM - 
HbT Ibs 
X tf JbBOl 
-aoioiq 
-£oa A9 
ROi^fBOlli 


Toa .xb!£ X^aT 
XIbT Ibis ^ 

Xrf fiBOd -lOl , 

•X.CI.A) bXxtq ( 

( XdOX (S) 

woXstf 


p> 

• O 


XioliJtA 

& M 
»T» 

•mx 


• s»0 M 
• d’lir 0T9S 


-llA 

eaBX<i 






eesx 


X8S 


8«d8S 


xsooo.- 


8V8X000.- 


♦-Od'5 


aaax 




oa^x 


sxs 


SX5 


osooo.- 


eaxooo,- 


8-Wl 


oosox 


oose 


XX5 


dOS 


d^SOOO.- 


essooo.. 


s-e 


osss 




ossx 


80S 


S.^OS 


XSOOO.- 


S8X000.- 


5-A 


TSd 




oed 


80S 


VOS 


XSOOO.- 


XS000.« 


AS.T't 






odxs 


»8S 


d8S 




*>xdxooo.« 


S-0 


o^e> 




0003 


83S 


hdS 


8SS000,- 


ssooo,- 


T-£X 



(X30I .^U<I.A) '0® » 

Wx^V V (S) 

(bIxi«io 1 &«di 08 rffi T9woq) .q.HtS x x ^T5 

xaa 



BOEIITG 

TAIL 



PW-9 FIGHTIKG AIKPLAtJE 
LOAD COJvCPUTATIOHS. 



SKAJ-JHIA OTIITHOI'5 



cjfiaoa 



87IOITATIT<5MOO 



CAOI JIAT 



SASIC SATA OW P?.-9 AIRPLAKE: 



Gross Weight 


2890 lbs. 


Wing Section — Gott. , 


4S6 


M.A.C. (O — 


69.15« 


Span , upper — 


32.00» 


Span , lower-- 


22.50* 


Chord, upper, (average)— 


6. IS* 


Chord, lower, (average)— 


4.51* 


Gap 


4.30* 


Stagger, at leading edge of fuselage — - 

C.G* ^ K.A.C****” 


5.(° 


31. 


C.G. M.A.C. helow*““» 


35. 


Area of horizontal tall surfaces— 


30.3 sg.: 


Total wing area— - 


240.75 sg 


Bistanoe from C.G. to tail post -(d)— 


177. 3*» 


Area of upper wing— 


159.8 sg.: 


Area of lower wing — - 


80.96 sg 


UaximuB speed at sea level— 


165.5 M.r 


3.H.P. 


431.0 


Diameter of propeller— 


8.67 ft 



Autherity; Air Corps Ijaf oroKi tion Glrcalar Ho. 629 



;rO..I^lA e-n'l 5C0 AT AC OICAG 



.BrfX 028S 
dS^ 

*'cx.(?a 

*00.S5 

*oe.ss 

*sx.a 

»xe.^ 

•05.^ 
^1.3 
• X5 

•as 

•^^•P8 S*05 

av.o^s 

"5.77X 
•^)«p3 S« 83X 
d-l.ps a$.08 

e.eax 

o.xa^ 

•^1 ?d.8 



^ri3i*W *80 Tx) 

, — noliosS 30!^ 

—(0) .O.A.K 
— toqqi; , nsq3 
— isiroX , aBq8 
— (« 3 S-i 9 ra) ,i9(iqu ,fiioriO 
— -(»3Ba9yB) .TBWoX ,6!toxi0 

© 3 «X 98 Xil lo 936# aniSsaX ,79339^2 

^ 4'0«0 

— woXsrf .O.A.M .0.0 
— Bsoalu/e lint ie^aoslioA lo b 9 xK 

— B9TB 3tllw XfiitoT 
*-(Jb}-> it80(£ lt»i o& .0.0 coil doaJSteXCI 

— anXw isqqxf lo B9tk 
-—3(1 Jtw T5woX lo asiA 
— XavsX fl58 fi99qe nucatxaX 

•5.H.S 

— laXX'^qoiq lo lejfsaaiC 



8Sd .01 <Z0Xi)oaiO noltfae^olal 8q*x<!0^bXqi& 



GOTT. 426 AIRFOIL CHARACTERISTICS: 





Cl 


Cd 


Cm 


% 


Kx 


Km 


-8.9 


-.236 


.0437 


-0.009 


-.000604 


.000112 


-.000023 


-6.0 


-.050 


.0144 


-0.063 


-.000128 


.00003685 


-.000161 


-4.5 


.050 


.0120 


-0.084 


.000128 


.0000333 


-.000215 


-3.0 


.150 


.0133 


-0.107 


.000384 


.00003405 


-.000274 


-1.6 


.246 


.0159 


-0.130 


.000630 


.0000407 


-.000333 


-0.1 


.349 


.0189 


-0.154 


.000894 


.0000484 


-.000394 


1*3' 1 .451 
2.8 .548 


.0247 


-0.182 


.001153 


.0000632 


-.000466 


.0294 


-0.202 


.001405 


.0000753 


-.000517 


4.3^ 


.647 


.0332 


-0.226 


.001657 


.0000978 


-.000579 


5.,f:'' 


.751 


.0488 


-0.248 


.001922 


.000125 


-.000635 


8.7 


.945 


.0728 


-0.301 


.00242 


.0001866 


-.00077 


ir.6 


1.120 


.0999 


-0.243 


.00287 


.000254 


-.000878 


14.6 


1.204 


.138 


-0.365 


.00308 


.0003535 


-.000935 



Authority: H*A*C.A* Report No* 223* (Grottingeu Tuaael Lata}. 



:20IT2lffTOAJ?AKO JIO'?HIA dSf* .XTOO 





xX 


TjX 


m3 


.0 


0 


0 


5S0000.- 


SIXOOO. 


M3000.- 


600.0- 


75A0. 


32S.- 


6,8- 


idrooo.- 


28350000. 


8SX000.- 


530.0- 


AAXO. 


020.- 


0.3- 


5XS000.- 


5550000. 


8SX000. 


»80.0- 


05X0. 


020. 


2.^- 


AVSOOO.- 


20^50000. 


A35000. 


70X.0- 


55X0. 


03X. 


0.5- 


S5€000,- 


70A0000. 


053000. 


05X.0- 


62X0. 


3^3. 


3.x- 


Aesooo.- 


ASi^OOOO. 


A66000. 


A2X.0- 


68X0. 


6A5. 


X.O- 


aaAOoo.- 


S530000. 


52XX00. 


S8X.0- 


7AS0. 


X2A. 


5.x 


VI3000.- 


S2VOOOO. 


20AX00. 


SOS.O- 


♦eso. 


8^2. 


8.S 


evsooo.- 


8760000. 


723X00. 


3SS.0- 


S8S0. 


7^3. 


5. A 


253000.- 


2SX000. 


ssexoo. 


8^S.0- 


88A0. 


X27. 


7.2 


V7000.- 


338X000. 


SASOO. 


X05.0- 


8S70. 


2A6. 


7,8 


8V8000.- 


A2S000. 


78300. 


S^5.0- 


6660. 


osx.x 


3. XX 


256000.- 


2525000. 


80500. 


235 • 0— 


85X. 


AOS.X 


3. AX 



. («^£G larmxJl aesnii^oO) •SSS .oTI JioqaH .A«l«A.TI 
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D£Ti-RKIKATIOK OF CORH£CTLD L FOR CELLULii; 

— T5 



Corrected cellules , _ 

D IXaodel + B x 



B 



( Cl -h Cj + 2s Cl C^ - 1 ) 

( ■■■*■ » ' I. jjj model ) 



A Z ^ Total wing area + area under fuselage) Z 252.76 sq.ft. 

3 ® 125 5 TI 3 V 2 X .48 X 4.51 x 5.13 - 1 ) 

j 55g;-7§-“" 7 



= 9.00 



ii2£ 

Kean span 

Lower span 
upper span 



4.30 - 

27.25 

22.5 : 

’"SS'.TT 



B - .48 



15.75 

.703 



Authority: Page 78, Instruotions for Airplane Designers. 



i tJ’JJ.ICiO fiO'i ^ CJT0y.Hf.00 %0 noi:AKI5I5!>>T5g 






- sIuLLoo .1 fio^oeiToO 
X 6 Is&oaCI 

I 



( X - i;0 jO sS - - lo ) 

( X95oa 5IA j 

.^l.ps dV.SSS - (esaXsBJil taSox; aaia • caia s«iw X«;foT ^ 

( X * SX.e X X3.^ X 8>, X S X SXTS X3.*>) 3SX 
T 3f.'28^ 



a 

A 

a 



00. e - 



3?.3X 



OS. A r geO 

8S.VS QBQ8 Q£9M 



SO?. 



3.SS aaqs lowoj 

TJTSlSr* aaq* laqqi/ 



8^. s ■ 



• »i9nal«9g »n«XqilA lol eaoi^oxriiaal ,8? »aB5 
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JDSTKRKIKATIOy OF CORRLCT£D L KQR GKLLULI . 1 (Cont’d) 

”5 



Airfoil Airfoil 


1 

1 


Correoted 
sL (cellule) 






^ model 4 B X Ky 


D 


-8.9 


-.000604 




-5.26 


-6.0 


-.000128 




-3.485 


-4.5 


.000128 




3.85 


-3.0 


.000384 




10.88 


-1.6 


.000630 




14.25 


-0.1 


.000894 




16.12 


1.3 


.001153 




15.40 


2.8 


.001405 




15.06 


4.3 


.001657 




13.50 


5.7 


.001922 




12.16 


8.7 


.00242 




10.13 


11.6 


.00287 




8.68 


14.6 


.00308 




7.025 



DSTERMIWATIOlf OF 


CSimF AFGISS 


. Q1 


’ ATTACK: 


EquiTalent monoplane 


aspect ratio 4. 


16 




AR =*^AR model -{ 


125 X 57.3 % ) 


( 


1 -1 ) 






TOT 


model Ail ) 


®^4.16 *-8.9 -(125x57.3 x -.000604) 


( 1 


- 1 )• -9.07 






3 


4 .16 


-6.0 






-6.04 


-4.5 






-4.46 


-3.0 






-2.89 


-1.6 






-1.415 


-0.1 






.158 


1.3 






1.63 


2.8 






3.205 


4.3 






4.776 


5.7 






6.25 


8.7 






9.395 


11.6 






12.43 


14.6 






15.49 



(J&’l-aoO) ;.TJUIJiiO fiO'i 1 adTOiHHOO 'iO IOITAiIIIt.'.d[T£a 

3T 



fi9J001100 

(sXirXIso) 



x« 


X 


XXoliXA 


XiolilA 




X S ^ XdfiOfi! ^ 




• 


3S.5- 




AOdOOO. 


- e.8- 


e8^•s- 




8SX0C0. 


• 0.3* 


38.5 




8SX000. 


a.A- 


88. OX 




>85000. 


0.5- 


3S.&X 




053000. 


a.x- 


sx.ax 




K8000, 


x.o- 


0^.3X 




53XX00. 


5.x 


30. 3X 




30>X00. 


8.S 


03 .SX 




733X00. 


5.A 


dx.sx 




ssexoo. 


7.3 


5X.0X 




SASOO. 


7.8 


8d.8 




78S00. 


a. XX 


3S0.7 




80500. 


a. AX 



:XOA?T4. -10 22X0JIA .tMlMISO ’10 HCITAHIKflaT.'Zd 

dX.A otiBr io9qaa sasXqonom (fit9X«TXjjp3 
I X. Jt ) ( vX 5.V5 X SSI )- Xafioia HA r HA 

("irr xsrarw 

?o.e- •( X - X ) (Aoaooo.- x s.rsxssx) e.e-* ax . a 
^x7^ S’ 



Ao.a- 


o.a- 


dA.A- 


8.A- 


88.S- 


0.5- 


3XA.X- 


a.x- 


83X. 


x.o- 


5d.X 


5.x 


30S.5 


8.S 


377. A 


5. A 


3S.a 


7.3 


865.9 


7.8 


5A.SX 


a. XX 


6A.3X 


a. AX 



DLiafiMIMATIOH OF 



Cellule 




Inohea from 


Inohea from 




o< 




t.B. te C.P. 


C.Gr. to 




o w 








vector. 




X. O .g. 


-9.07 


\ 1.5 


2.21 


20.0 




-.000208 


-6.04 


\10.0 


72.15 


85.6 




-.000196 


-4.46 


19.0 / 


101.8 


70.7 




-.000158 


-2.89 


8.0 / 


42.5 


21.0 




-.000137 


-1.42 


5.25/ 


31.4 


10.8 




-.0001152 


.16 


3.5 / 


26.0 


6.25 




-.0000946 


1.63 


2.0/ 


23.07 


4.0 




-.0000785 


3.21 


.5 \ 


21.3 


2.8 




-.0000665 


4.78 


.75\ 


20.12 


2.0 




-.0000563 


6.26 


1.5 \ 


18.92 


1.2 




-.0000390 


9.4 


4.0 \ 


18.35 


1.5 




-.0000616 


12.43 


5.25\ 


17.75 


1.5 




-.0000735 


15.49 


7.25\ 


18.35 


2.6 




—.0001363 


•th 

1 • 

0 

II 


Angle between noraial te 


0 hord and 


resultant vector. 


^ e.«. = 


(Diatanoe 


from C.O. to 


vector) X 


Kp 





Chord 



DJTSRifflNATlOK ^ AIRPLAHS Ky : 



Airplane = Cellal# + Tail Load 
J J 7 * 



Tail load _ XT ^ A*V ^ c W ^ 59.15 ^ nrr.r 7 „ 

A^" /*• ' ~ ^ '3:''^'^ °*«* iw;g ■" c*«- 



A«V’’. 



Cellule 

cK. 



(Cellale Ky + «323 % ^.g, ) = Airplane 



-9.07 

-6.04 

-4.46 

-2.89 

-1.42 

.16 

1.63 

3.21 

4.78 

6.26 

9.4 

12.43 

15.49 



-.000673 

-.0001933 

.000075 

.000338 

.000595 

.0008625 

.0011268 

.001383 

.00164 

.001909 

.002404 

.00284 

.003034 



Authority: 



A.D.L?. 1061 



„ . *,X *90 UOITA1![1>01STM 

• m — - ■ ■■ ■ .■■ ■ ■■ — 





morel Borioal 


morel »9donl 


( - ) 


9X9XX90 


•a.o 


aVoD 

•rcetfooT 




0 9i .s.j: 






80S000.- 


O.OS 




XS.S 


e.x 


TO.e- 


aexooo.. 


8.ee 




ex.sv 


o.ox 


ao.a- 


eexooo.- 


T.OT 




8.X0X 


o.ex 


aa.a- 


vexooo.- 


O.XS 




e.sa 


0.8 


ee.s- 


sexxoco.- 


8. OX 




a.xs 


es.e 


sa.x- 


d^eooco.- 


as. a 




o.as 


e.s 


ax. 


flBTOOOO.- 


o.a 




TO.es 


O.S 


5d.X 


dddOOOO.- 


8.S 




e.xs 


e. 


XS.S 


caeocco.- 


O.S 




sx.os 


et. 


87. a 


oescooo.- 


s.x 




se.8X 


e.x 


as. a 


dXdOCOO.- 


a.x 




es.ex 


o.a 


a.e 


esTOooo.- 


a.x 




er.vx 


as • c 


sa.sx 


easxooo.- 


a.s 




ee.8x 


as.T 


ea.ex 


,rto;^o»T tfa«;fXD89i 1 >cia Jbtccdo 


oi 


Xmareofi 9 Xs«a ( • ) 




X (noiooT 


od 


.0.0 ffionl 


9one^«lC[} 


•S.9 


♦ 






ModO 




: ^ 


EnAJ'IHIA *50 KOlTAHn^fifiT^a 






Jbmoj; XlxT 

V ' 


1 


»Inll0O 


onaXqnlA 


.8.0 K* S®«- 


ex.ee x ^ «)i 


0 3^ X 

■E -TljiA* 


.a.o 


£901 X1«T 

— T-jr 


^ enaXqilA 


^ .g.o 




£££. 9XUXX90) 


9XoXX90 


svaoco.- 










70.e- 


eeexooo.- 










ao.a- 


5Y0CC0. 










aa.a- 


85S000. 










68.S- 


eeccoo. 










sa.x- 


eSd80C0. 










ax. 


8asxxoc. 










sa.x 


S8SX00. 










XS.S 


l>dXOO. 










87. a 


eoexco. 










as. a 


AO>SCO. 










a.e 


^8SC0. 










sa.sx 


>S050C. 










ea.ax 








xaox 


.u.a.A 





DATATtMIHATI^ OP AIRPLAES ; 



Airplane = K, (oelltile) +_J^ , .00327= Kv (oellalo) + 

Aw 

X .00327 = K, (cellale) + .0000765 



Cellale ( oellalt) + 

o< * 

-9.07 
—6 . 04 
-4.46 
-2.89 
-1.42 
.16 
1.63 
3.21 
4.78 
6.26 
9.4 
12.43 
15.49 

Authority; A.D.M. 1061, page 



0000765 = Kx (airplaMe) 

.0001915 

.0001132 

.0001099 

.0001118 

.0001207 

.0001319 

.0001515 

.0001696 

.0001991 

.0002345 

.0003155 

.0004075 

.0005155 

16. 

OP VKLOCmSS; 




2890 




3.46 



008/3 



Cellale 


Airplane 


Flight 


oos/S 


Airplane 


o< 


L 

15 


path 
angle. 
( 5 ^ oot^'i 
' I) 


% 


-9.07 


3.51 


15.9 


.9617 


-.000673 


-6.04 


1.705 


30 .4 


.8625 




-4.46 


.683 


55.67 


.5640 




-2.89 


3.02 


18 .3 


.9494 




-1.42 


4.935 


11.45 


.9301 




.16 


6.55 


8.67 


.9836 




1.63 


7.43 


7.625 


.9912 




3.21 


8.14 


7.0 


.9925 




4.78 


8.24 


6.92 


.9923 




6.26 


8.13 


7.01 


.9925 




9.4 


7.62 


7.48 


.9916 




12.43 


6.97 


8.17 


.9922 




15.49 


5.87 


9.o7 


.9858 






V 



1430 131 

231.5 

300 

183 

140 

117. 

102 . 

92 

85 

79 

70.3 

64.7 

62.4 



W CO 



c'y CO 



- ( 



EOITAKIMHaTSa 

sIxjIXso) .X vseoo. X »£." (»IXJlX»o) ^ •obXq^Ia 

* wA 

. - (»XuXX80) Tseoo. X 



ddVOCOO, 



(dttsXqrcXit) 

exexcco. 

ssxxooo. 

eeoxooo. 

8 XXX 000 . 

T-GSXOOO. 

exsxoco. 

exexcoo. 

sedxooo. 

xeexcoo. 

eASSooo. 

eexsooo. 

evo^ooo. 

eexcooo. 



eSVCCOO, - ( 8 XuXXoo ) -X 



•XbXXbO 

?o,e- 

» 0 .d- 

dA.>- 

68 .S- 

S^.X- 

dX. 

Sd.X 

xs.e 

8 T,^ 

ds.» 

s^.sx 

e^.ex 



• dX sgfiq ,XdOX .U.G.A :VlX 8 d^£A 
;EaiTIOCXiaV *50 KOITAHIKflliTSC 



V 



xsx 

e.xss 

005 

sex 
o^x 
.vxx 
.sox 
se 

58 

QV 

6 . 0 V 

V.Ad 

».Sd 



goo dA.S 



eoo 



enxXqxlA 



X 



05 >X 



X 



svdoco.- 



BCO 



vxae. 

5 S 88 . 

Ode. 

X 088 . 

aeee. 

sxee. 

esee. 

esee. 

esee. 

eiee, 

ssee. 

oeee. 



BOO 

”3 



088 S 

dT. 7 ^ 



BOB L 

"7 ^ 



tfrfelX'? 


orbXq^IA 


bXoXXsO 


d^BQ 


d 




.sXsnB 
i Soo 

G 






e.ex 


xe.s 


vo.e- 


A. 05 


eov.x 


A 0 . 6 - 


vd.ee 


586 . 


6 A.A- 


5 . 8 X 


so . 5 


ee.s- 


5 A.XX 


ese.d 


SA.X- 


Vd .8 


ee.d 


6 X. 


esd.v 


5 d.V 


56 . X 


o.v 


AX . 8 


XS .5 


se.d 


AS . 8 


8 V.A 


xo.v 


5 X .8 


dS.d 


8 d.V 


So.V 


A.e 


VX .6 


ve.d 


5 A.SX 


Vd.C 


v 8 .e 


8 A.eX 



DSTERiCIKATIOK OF TAIL LOADS; 

3. X. 

Horiaal Tail Load = Kjr xA,^xCxV = Kjicg * V x 80.25 

og 

Dyaaiaio Tail Load I Kornal Tail Load 



Cellule 


Kjr 


X. 

V 


/v 

\ max I 

Vnr^-T 


lynamie 
Tail Load 


Normal 
Tail Load 


-9.07 


-.000208 


17160 


6.35 


1820 


286.5 


-6.04 


-.000196 


53600 


2.035 


1710 


841.5 


•-4 .46 


-.000158 


90000 


1.21 


1380 


1140. 


-S.89 


-.000137 


33500 


3.25 


1197 


368. 


-1.42 


-.000115 


19600 


5.56 


1007 


181. 


.16 


-.0000946 


13760 


7.94 


829 


104.4 


1.63 


-.0000785 


10550 


10.33 


686 


66.5 


3.21 


-.000062 


8464 


12.87 


541.5 


42.15 


4.78 


-.00005 


7225 


15.1 


437 


28.95 


6.26 


-.00004 


6241 


17.4 


348 


20. 


9.4 


-.000047 


4942 


22.0 


409 


18.6 


12.43 


-.000078 


4186 


26.0 


681 


26.2 


15.49 


-.0001368 


3894 


28.0 


1192 


42.6 



Authority A.2.M. 1061 



IX AT '!I0 ICOITAUIHiiaTia 

8S.08 x'v X r V X 0 X X Z 6boI XXaT laaaoH 

F ao* 

xsm^ X fisoJ IXaT lasaiotl z £boI XlfT oXiafiax!^ 
T — r' 



XAimo% 
fiaol XXbT 


olnaa't^ 
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I xafi 1 
T" T"/ 


T 


30® 


oXirXXoO 

A*> 


3.08S 


0S8X 
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7o.e- 


a.xi'e 


OX^X 
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aexooo.- 


^o.a- 


.o^xx 


085X 


XS.X 


ooooe 


88X0C0.- 
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?exx 
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ooass 
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ee.s- 


.X3X 
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ooaex 
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55 .ox 
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ac.8S 
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assv 
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•os 


8^S 


>.?x 


x^sa 


aoooo.- 


as.a 


d.ex 


eoi^ 


O.SS 


si^e^ 


7^0000.- 


A.e 


s.as 


X8d 


o.as 


a8X^ 
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SFr£.CT ^ XCCA-flOM 

( 1 ) 



v-JJr. 21 %Qg ^ ^ .\R p im 



C.G. ftt (40^ M.A»C. 

(45^ below M.A.C* 



Cellule 

oC® 

-9*07 

-6.04 

-4.96 

-4.46 

-2.89 

-1.42 



inches from 
C.G. to Vector 

25.5 

90.0 

zero lift 
63.7 

15.0 

5.4 



Kr 

-.000615 

-.000133 

.000132 

.000387 

.000631 



% 



eg 



-.000265 

-.000202 

-.000142 

-.000098 

-.0000576 



(2) 



»t zere lift = -.000160 



C.G. at (40^ H.A.C. 

( On M. A. C . 



Cellule inches from C.G. 
dL* to Vector 

-9.07 26.1 
-6.04 94.5 
-4.46 72.2 
-2.89 18.5 
-1.42 7.6 



Kr 

.000615 

-.000133 

.000132 

.000387 

.000631 



og 

-.0002717 

-.0002125 

-.000161 

.000121 

-.0000811 



(S) 



% at zero lifts -.000175 
*cg 

C.G. at (25$^ M.A.C. 

(45^ below K.A.C. 





to Vector 


^r 


*og 


-9.07 


16.7 


-.000615 


-.0001738 


-6.04 


81.3 


-.000133 


-.000183 


-4.46 


72.0 


.000132 


-.0001607 


—2 . 89 


23.6 


.000387 


-.0001543 


-1.42 


14.1 


.000631 


-.0001506 



4lcg at zero lift r -.000170 



Till OS :S TA 10 :0 KOITAOOI .0,0 TTO TOATO 

V 

• O.A.3{ ^0^} tB .0.0 
• O.A.IC woXstf c^d^j 







noil SQflonl •Xi/XXsO 


gW"* 




xotoey ot .0,0 


> 


sasooo.- 
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8.SS 


vo.e- 
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#TiX OIOS 


ee.>- 
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v.sa 
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seoooo.- 
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o.ax 


68.S- 


dVSOOOO.- 


X53000. 


^.8 


Slv.X- 




03X000.- = 


OIOS 










(S) 






• D*AoX ) Sm «OoO 








• D«A«)iC cxO) 








.0.0 aoiT sodoal oXjjXXsO 


ao* 


lo^ooV 0& 




YXVSOOO.- 


exaooo.- 


x.as 


vo.e- 


5SXS000.- 


5SX000.- 


a.^e 


^0.3- 


XdXOOO,- 


S5X000. 


s.sv 


3^. i^— 


xsxoco.- 


V85000. 


8.8X 


ee.s- 


XX80000.- 


xsaooo. 


a.v 


s^.x- 




S?X000.- s 


•^IIX OIOS d'A ifX 

80 










(5) 






• O.A.M ^S) .0.0 








.O.A.M woX«d 





»o“ 


I^ 


.0.0 noil oorioal 
10t09V 0^ 


oXi/XXoO 


85VX000.- 


3X3000.- 


v.ax 


vo.e- 


S8X000.- 


55X000.- 


5.X8 


^0.3- 


voaxooo.- 


S5X000. 


o.sv 


31^.3- 


5^3X000.- 


Y85000. 


3.5S 


68. S- 


808X000.- 


xsaooo. 


x.^x 


s>.x- 



OVIOCO.- z SttL oiss tM aoM* 



EFF-.CT ^ C.g. inC^TIOK ^ V/J.TJ. OF ^ 



(4) 



C.G. at (25^ tf.A.C. 
(On K.' .C. 



Cellul« 


inches from 


oL* 


to Vector 


-9.07 


17.2 


-6.04 


85.7 


-4.46 


80.7 


-2.89 


27.4 


r-1 *4E 


16.6 



-.000615 

-.000132 

.000132 

.000387 

.000621 



%__at zero lift -.000185 
^6 



2ER0 lift; 






.000179 

.0001928 

.000180 

.000178 

.000177 



T’UZ OHJS TA 


BoM* 


■vixv xo moit;ooj .o.o lo 

.O.A.X ^3S)i« .0.0 
•O.A.H no) 


TO j *:iz 
(^) 


BO^ 




.0.0 co!ct etAont 
xo^^oaV oi 


aXxrXXaO 


67X000.- 


SXdOOO.- 


S.7X 


70.e- 


Bseiooo.- 


S5XC00.- 
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^o.a— 


08X000.- 


S5X000. 


7.08 


a».»- 


87X000.- 


78S000. 


^.7S 


68. s- 


77X000.- 


xsaooo. 


a.dx 


s^.x- 



881000. 
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EFFl-CT OF OiS.* LOC TlOK yAI.IJ Qi' gOHl'^AL 7«IT 10 /I) 
AZ i.iI’T: 

Komal tail load = Kj, x A« x C x 

•og ” Tt 

(1) C.G.at(40^ K.A.C. ) 

(25> below M.A.C* } 

d= 177. S - (.40-.Sl)x 59.15 = 177.3 - 5.3 = 172" 
Koraal tail load = x 240.76 x 59.15 x 7*’ 



Cellule 

-S .07 

-6.04 

-4.46 

-2.89 

-1.42 



(82.8 X V^x * Foriael Tail Load 

(82.8 X 17160 X -.0002654=: -376.2 
(82.8 X 53600 x -.000202)= -896.0 
(82.8 X 90000 X -.000142)=-1060.0 
(82.8 X 33500 x -.000098) - -272.0 
(82.8 X 19600 X -.0000576)- -93.5 



(2) C.G. 


at (40^ K.A.C. ) 






(on M. /. .C. } 




d= 172" 




Horeial 


Tall Load = 82.8 x V^x 

^og 




Cellule. 

dL* 

-9.07 


(82.8 X 17160 X -.0002717) = 


-386 


-6.04 


(82.8 X 53600 x -.0002125)- 


-945 


-4.46 


(82.8 X 90000 X -.000161 )- 


-1200 


-2.89 


(82.8 X 33500 x -.000121 )r 


-336 


-1.42 


(82.8 X 19600 X -.0000811) = 


-131 



aAo.x JUT JAMHoa 'ic 'j.uy a? aoiTiCOJ .0.0 ic 

.rxu orzs ta 

■? X 0 X *A X « 3 ! fiBoI laniol 

V " ao* 

( cOsA^M (X) 

( • 0 « ^ »X WQXocf ^SS ) 

"STX S .3 - S.VVX 8 X. 8 S x(XS.- 0 ^.) - S.TVX •& 

"Y X 8 X *€3 X dTaO^S x - AboX £ 1 «^ XBaxoX 

ZrrSTI 



fiflol XljsT XaaaioX « x"V x 8,S8) »Xi;XX»0 
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o.oaox--{si^xooo.* x 00008 x s.ss) 

0 *SVS- (seoooo,- x ooass x 8.S8) 88 ,S- 

8.S6- (dT80000*> x 00d8X x 8.S8) SI^.X> 

{ .O.A.X in .0.0 (S) 

( . 0 . .X CEO ) 



"STX xJb 



yX x ’v X 8 , S 3 

SO 



fiBoJ XXbT XjKnToI 



• eXf/XXsD 
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vo.e- 


s^e- 


-{3SXS000.- X 
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(XX80000.- X 
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S^.X- 



QE rmiki. ILIII 



( 3 ) 



GT Of C.G, LOCATION QE V\Lir 
17 ZSRO LIFT; 

C.G, at (25jC X.A.C. ) 

(45$^ below Jf.A.C.) 

d = 177.3 '+( .31 -.25 ) X 59.15 = 177.4 



// 



Koraal tail load = x 

*cg 



- 80.3 X Km X T 



V X 240.76 X 59.15 
2 . 177.40 



Cellule 


(80.3 X v\ Ki, ) ■=. Nornal Tail 


-9^07 


(80.3 X 17160 X -.0001738) = 


-241 


-6.04 


(80.3 X 53600 x -.000183 )= 


-789 


-4.46 


(80.3 X 90000 X -.0001607) = 


-1160 


-2.89 


(80.3 X 33500 x -.0001543) ^ 


-415 


-1.42 


(80.3 X 19600 X -.0001505) = 


-237 


(4) C.G. 


at (25^ M.A.C. ) 




d- 


(on M. A.o. i 

177.4" 




Cellul* 

-9.07 


(80.3 X 17160 X -.000179) = 


-246 


-6.04 


(80.3 X 53600 x -.0001928) = 


-830 


-4.46 


(80.3 X 90000 X -.000180) = 


-1303 


-2.89 


(80.3 X 33500 x -.000178 - 


-478. 


-1.42 


(80.3 X 19600 X r';000177) = 


-278 



lOlP 



Load 



CAOJ II *T lAMHO't *^0 ,UI^V YJ) HOITADOI .0.0 10 TO.! 

• Til l 0S3S TA 





{ .O.A.K ^5S) . 


0.0 (5) 
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771 s 81. e$ X ( as,- IS. ) ' 5 . 771 


r b 


81. ed 
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0=^. V?I 


SO* 
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1 
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Design loads for horizontal tail surface 
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